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GROUND WATER IN THE HARTFORD, STAMFORD,
SALISBURY, WILLIMANTIC, AND SAYBROOK
AREAS, CONNECTICUT. ‘

By HerBerr E. GrEGORY and ARTHUR J. ELLIs.

INTRODUCTION.
THE PROBLEM.

The census of 1910 reported the population of Connecticut as
1,114,756. The area of the State is 5,004 square miles. The average
density of population is therefore about 220 per square mile, but the
distribution of population is markedly uneven. More than 53 per
cent of the inhabitants are gathered into 19 cities, each containing
over 10,000 souls. The cities are rapidly increasing in population,
but parts of the State—about 24 per cent of the towns—are more
sparsely settled to-day than in 1860. Broadly speaking, the people
of Connecticut are engaged in two occupations—manufacturing and
mixed agriculture. Manufacturing is increasing at a rapid rate; agri-
culture at a slower rate, but with a distinct tendency toward special-
ization. There is in addition a tendency to utilize the scenery of the
State—a tendency resulting in the development of country estates
and shore homes.

With an annual rainfall of 45 inches, Connecticut has in the aggre-
gate large supplies of both surface and ground water, but the rainfall
is sometimes deficient through periods of several weeks or months.
Consequently farmers must endure periods of drought, manufacturers
must provide against fluctuating water power, and the inhabitants of
congested districts must arrange for adequate municipal supplies.
With increase in population and diversification of interests conflicts
between water-power users and domestic consumers, as well as be-
tween towns, for the right to make use of a particular stream or area
have already arisen. Demands are also being made by prospective
users of the waters for irrigation and drainage. The question of
quality of water also takes on new meaning with the effort to improve
the healthfulness of the State and to reclaim the waters now polluted
by factory waste and sewage. The necessity for obtaining small but
unfailing supplies of potable water for the farm and for the village
home furnishes an additional problem, for the condition of many
private supplies in Connecticut is deplorable.

9



10 GROUND WATER IN THE HARTFORD AND OTHER AEEAS, CONN.

To meet the present situation and to provide for the future, State-
wide regulations should be adopted. Obviously the first step in the
solution of the Connecticut water problem is to make a comprehen-
sive study of both surface and ground waters to obtain answers to
the following questions: How much water is stored in the gravels and
sands and bedrock of the State? How much does the amount fluc-
tuate with the seasons? What is the quality of the water? How
may it best be recovered in large amounts? In small amounts?
What is the expense of procuring it? How much water may the
streams of the State be relied upon to furnish? How much is the
stream water polluted? How may the pollution be remedied? To
what use should each stream be devoted? What is the equitable
distribution of ground and surface waters among the conflicting
claimants—industries and communities ?

HISTORY OF THE INVESTIGATION.

» The study of the water resources of Connecticut was begun in 1903
by the senior author of the present paper, under the auspices of the
United States Geological Survey. A preliminary report was issued
in 1904.' A discussion of the fundamental problems relating to the
State as a whole, published in 1909,? meets in a broad way the require-
ments of the scientist and the engineer, but it is not designed to
furnish a solution for local problems and is not sufficiently detailed
to furnish data for use in a quantitative study of ultimate supply and
its utilization. It was recognized that conditions in the State are so
varied that each section of the State has its individual problem, and
that in order to obtain data of direct practical value the conditions
surrounding each town, and, whete feasible, each farm and each village,
should be investigated.

Realizing the importance of such studies to Connecticut, the State
joined forces with the Federal Government in order to carry on this
work. In 1911 a cooperative agreement was entered into by the
United States Geological Survey and the Connecticut Geological and
Natural History Survey for the purpose of obtaining information
concerning the quantity and quality of waters available for municipal
and private uses. The investigation was to be conducted through a
period of two or more years, the cost to be shared equally by the
parties to the agreement. Herbert E. Gregory, geologist, of the
United States Geological Survey, was placed in charge of the inves-
tigation and Arthur J. Ellis, a junior geologist of the Federal Survey,
was assigned to field work on ground waters. The present report

1 Gregory, H. E. [notes on the wells, springs, and general water resources of], Connecticut: U. 8. Geol.
Survey Water-Supply Paper 102, pp. 127-168, 1904,

2Gregory, H. E., and Ellis, E. E., Underground water resources of Connecticut: U. 8. Geol. SBurvey
Water-Supply Paper 232, 1909,
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is the first of a series of papers which are so planned as to cover
eventually all the towns of the State. As the funds available
were meager it appeared wise to devote most of the time to a
study of ground waters, leaving studies of stream flow to be taken
up later. Certain stream measurements obtained by the United
States Geological Survey and by corporations and individuals are
available for use when the surface water problem is seriously attacked.

The field work on which the present report is based was done by
the junior author during the seasons of 1911 and 1912. The work
consisted in gathering information concerning municipal water
supplies; measuring the dug wells used in rural districts and obtain-
ing other data in regard to them; obtaining data concerning drilled
wells, driven wells, and springs; collecting and analyzing samples of
water from wells, springs, and brooks; studying the character and rela~
tions of bedrock and of surficial deposits with reference to their influ-
ence upon the ground-water supply. An effort was made to obtain
records of all drilled wells in the areas under consideration, and as
many dug wells were examined as was deemed necessary to determine
the position of the water table throughout the areas.

The junior author is responsible also for the maps and for the
larger part of the manuseript. The senior author’s contribution
includes formulation of plans, field and office conférences, and
outlining and in part preparing the manusecript for publication. «

ACKNOWLEDGMENTS.

The data relating to drilled wells were collected through the hearty
cooperation of the well drillers in Connecticut. Other information
that was of value in the preparation of this report was obtained
from clerks of towns and from engineers of cities and of water com-
panies, and services were rendered by Messrs. E. M. Hobby, Henry
C. Cowles, Hadley G. Gray, G. L. Ladd, and Frank Palm in the
collection of data in regard to changes of the water level in wells.
The assistance thus received is acknowledged with thanks.

Free use has been made of the technical literature dealing with
water supplies and credit is given for specific facts taken from these
sources, but the report contains also material gathered from the
reports of previous investigations, some of which can not be rightly
attributed to any one author.

AREAS SELECTED FOR STUDY.

The areas with which this report is concerned represent the typical
geologic conditions of Connecticut. (See fig. 1.) The Hartford
area includes the towns of Hartford, West Hartford, Newington,
Wethersfield, East Hartford, Manchester, Windsor, East Windsor,
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FiGURE 1.—Map of Connecticut showing physiographic provinees, geologic formations, and areas covered by this report.
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South Windsor, and Bloomfield. It lies in the Connecticut River
valley and is underlain by Triassic sediments and lavas. )

The Stamford area includes the towns of Stamford and Greenwich.
It lies in the southwest corner of the State and is underlain by crystal-
line rocks. .

The Salisbury area is in the northwest corner of the State and
includes the towns of Salisbury, Canaan, and North Canaan. The
lowlands in this area are underlain by limestone.

The towns of Windham and Franklin are designated in this report
as the Willimantic area. They are situated in the eastern highlands -
and are underlain by metamorphic rocks of various types, on which
a highly varied topography has been developed.

Saybrook, Essex, Westbrook, and Old Lyme, which comprise the
Saybrook area, are at the mouth of Connecticut River, where. the
land is low and comparatively flat and where the presence of salt
water is a feature of ground-water problems.

RELIABILITY OF DATA.

The principal well data are given in tables appended to the detailed
reports on the several towns. The depth and diameter of the dug
wells and the amount of water in them were determined by measure-
ment. The information presented as to depth to rock and the con-
sumption of water is in general based on data supplied by local resi-
dents. The elevations of the wells and springs were determined by
means of a hand level, the base used for each determination being the
assumed height of some point through which a mapped contour line
would pass. The error may be as much as 10 or 15 feet in the most
hilly sections but is doubtless usually less than 5 feet. The limita~
tions of the accuracy of the mapping of underground surfaces must
also be taken into account. The estimated yields of drilled wells
are based on tests made by the drillers when the wells were
completed ; for some of the dug wells the yield was computed from
observation of the length of time taken to pump the well dry, the
known rate of pumping, and the dimensions of the well; for others
the yield was estimated from the lowering of the water in a given
length of time by pumping at a known rate. For wells from which
nearly all the water available was being consumed the yield was
computed from the amount used each day. Information concerning
the yield of a few improved springs was obtained by actual measure-
ments of the overflow; the yield of others was computed from
measurements of the velocity and cross section of the streams issuing
from them; for still others the figures given represent the yield as
estimated by the owners.

The quantity of ground water available at any particular time
depends on the character of the weather previous to that time. For
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the year 1911 the precipitation in Connecticut was somewhat less
than the average; from January 1 until August 23 it was about
6 inches below normal. The fall of 1910 was dry, and many dug
wells failed during the following winter. The drought was broken
during the last part of the winter, and-when the field work was begun
in June the supply of water in dug wells was sufficient for domestic
uses although not abundant. Practically no rain fell from the be-
ginning of the summer until August 24, and by that time the water
in dug wells was generally low and many wells had again failed.
From August 24 to September 1, inclusive, it rained practically with-
out ceasing. No wells were measured after it began to rain until
September 5, so that four days were allowed for the wells to recover
from flooding. However, the measurements made after September 5
showed a large average increase in the depth of water. From that
time until the end of the year there were occasional rains and all
wells yielded water.

During 1912 the rainfall was about normal up to the early part of
July, so that in May, when field work was begun, wells were generally
in satisfactory condition, and although the precipitation during the
last part of the year was somewhat below normal, the number of
wells that failed was considerably less than in 1911.

OCCURRENCE OF GROUND WATER.
ORIGIN.

The ground water of Connecticut is derived from the precipitation
within the State and near its borders. Owing to the ruggedness of
the surface of the bedrock and the thinness of the overlying drift,
which together prevent extensive underground circulation, the ground,
water at any particular place comes from near-by sources.

The precipitation is evenly distributed over the State and is
nearly uniform throughout the year, as shown in the following tables:

" Average precipitation at 10 stations ¢n. Connecticut, 1893-1903.9

Month. Inches. Month. Inches,
4,28 || November. ....cveeemnevennenineoaoa.. 4,48
3.904 || December ... o.ooieuoiii i 3.44
4,23
3.53 46,98
4.03
2.95 |l Avera e for season:

4,421  Wmter... ...l 11.66

4.30 Spring .............................. 11, 79
3.34 SUMMEr. ceeennenmimmiinnaanans 11.67
4.40 1 11,82

@ Gregory, H. E., and Ellis, E. E., Underground water resources of Connecticut: U. 8. Geol. Survey

Waterfgupply Pa.per 232, p. 24 1909,
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Geographic distribution of precipitation.o

5 apnual | Yearsin-
Locality. precipi- | cluded.

tation.

Inches.
NOW HAVOIL. ..o oottt et et ac et aseacaareasacasnaaenaaanaenn 45.89 | 51804-1908
Middletown. O 49.25 | ¢1859-1901
Hartford ... aeee 44,30 | @ 1847-1908
L1700 ¢ ¢ TN 47.16 1897-1906
North Grosvenordale. . .--|  45.00 | €1891-1908
Cream Hill. ..o ittt trii i 48,06 1897-1908

e Summaries of climatological data by sections: U. 8. Weather Bureau Bull. W, vol. 2, sec. 105, p. 10, 1912,

b Except 1805, 1822 to 1826, 1828 to 1864, 1868 to 1872. Continuous record for 36 years, 1873 to 1908, inclu-
sive, gives mean annual rainfall of 46.97 inches.

¢ Tixcept 1860, 1863, 1883, 1884, 1892, 1898, 1899,

d Except 1853 to 1866, inclusive,

e Except 1898 and 1899,

The following table shows the monthly precipitation in Connecticut
during 1911 and 1912 compared with the average monthly precipi-
tation in the State:

Average monthly precipitation (in inches) in Connecticut, 1893-1903, 1911, and 1912.

Average of | Average of | Average of

Month. 10 stations, | 20 stations, | 20 stations,

1893-1903. 1911, 1912
4.28 3.09 2.41
3.94 2.70 2.67
4,23 3.76 7.48
3.53 4.73 4.30
4.03 1.36 4.95
2.95 2.36 0.75
4,42 3.01 2.94
4.30 5.87 3.86
3.34 2.94 2.69
4,40 6.34 2.33
4.48 5.09 3.85
3.4 3.28 5.19
47.34 44.53 43.42
10T 4,28 3.09 2.41
January and February...... s 8.22 5.79 5.08
January to March, inclusive. —ee- D T L T 12.45 9.55 12. 56
January to April, Inclusive. . . e eeneeaaaan 15.98 14.28 16,86
January to , inclusive. .. .- . 20.01 1564 21.81
January to June, Melusive. ... oo 22.96 18.00 22. 56
January toJuly, inclusive. .. .. 27.38 21.01 25. 50
January Vo August, inclusive. 31.68 26. 88 29.36
January to Septeminqr, inclus 35.02 29. 82 32.05
January to October, inclusive. . 39.42 36.16 34.38
43.90 41.25 38.23
47.34 44.53 43.42

January to November, inclusive
January to December, inclusive

2

WATER IN THE GLACIAL DRIFT.

CIRCULATION.

The chief water-bearing formations of Connlecticut are the uncon-
solidated materials that cover the bedrock. These materials were
derived from the great ice sheets which in the Pleistocene epoch
extended over the State. They are of two general types: The
unstratified drift, also called “till” (Pl. I, A4), consists of hetero-
geneous mixtures of all the rock débris deposited directly by the ice;
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the stratified drift consists of glacial materials that were rehandled
by water and is therefore assorted into layers of different degrees of
coarseness (PL. IT, A).

The unconsolidated surface materials absorb rain water at a rate
and to an extent depending chiefly on their porosity. The -most
porous beds are composed of gravel and sand, the least porous of
compact clays. The unstratified drift, which covers most of the
State, is a mixture of bowlders, gravel, sand, and clay and has a
porosity depending upon the relative amounts of these materials.
Much of the unstratified drift of Connecticut is of the “stony’’ or
“bowldery” type, containing little or no clay and possessing a
degree of porosity equal to that attained by coarse varieties of
stratified drift. The less porous types of unstratified drift may be
represented by the following average of the analyses of 16 samples
collected from 12 drumlins in the Boston Basin.! These analyses
were made after removing all stones 2 inches or more in diameter,
or about 10 per cent of the original material.

3

Composition of unstratified drift in Boston Basin.

Per cent.

GraVel . C . diiiiiaaaaaan 24.90
1SN T 19.51
Rock flour. .o iiieiieceiacann 43. 66
Clay (three-fourths rock flour). .. .. .. ... . .. ... ... 11. 67
99. 94

Other factors influencing the amount of water absorbed are the
growth of vegetation, the topography, the occurrence and duration
of frost in the ground, and the atmospheric conditions that determine
evaporation and rates of precipitation.

The water absorbed by the soil descends and saturates the lower
part of the glacial drift, which serves as a reservoir for the storage
of this water. The efficiency of the drift in this respect depends
largely on the rate of underground drainage, the three principal fac-
tors of which are porosity, the arrangement of layers having different
porosities, and the topography of the bedrock on which the water-
bearing bed rests. The most porous beds, as, for example, the dune
sands of the Connecticut River valley (PL I, B), absorb water most
rapidly, but they also allow the water to circulate most freely and
-are therefore most rapidly drained. Impervious materials, such as
clays (PL II, B), occurring among porous deposits bear a relation to
underground drainage $imilar to that between dams or other obstruc-
tions and surface drainage—they divert or impound the percolating
waters and in many places produce springs and swamps. Except
where the drift is thick, the topography of the bedrock below the

1 Crosby, W. O., Composition of till or bowlder clay: Boston Soc. Nat. Hist. Proe., vol. 25, p. 124, 1890,
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water-bearing beds is related to underground drainage as the topog-
‘raphy of the land is related to surface drainage. Over most of Con-
necticut the drift is thin and the topography of the bedrock surface
closely conforms to the present topography of the land surface, except
that it is ‘'more rugged and has greater relief. The bedrock crops
out on many of the hilltops and steep slopes but lies far below the
surface in the valleys (P1. III). Because of the similarity between the
forms of the rock surface and the surface of the ground, the direction
of underground drainage corresponds very closely to the direction of
surface drainage. The ground water, like the surface water, flows
most rapidly on steep slopes, but because of the resistance offered
by the soil particles it moves much more slowly than the surface
water and is generally replenished by rainfall before the supply con-
tributed by previous rain has been drained away. Most of the
ground water finds its way to the surface through springs and seep-
age areas, by capillary rise and evaporation, and by transpiration of
trees and other plants; the amount drawn from wells is comparatively
small.
THE WATER TABLE.

The water table is the plane below which the ground is saturated
with water. Its surface conforms somewhat to that of the land
but is less rugged. It is generally nearest the land surface in the
valleys; on the hilltops it may lie at depths of 30 to 40 feet. The
surfaces of streams, ponds, and lakes are generally continuous with
the water table and may be regarded as forming parts of it. In
bogs, marshes, and other places where the ground is saturated to
the surface, the water table and the surface of the ground coincide.
Where the water table is not exposed, its position is indicated by
the surface of the water in wells. The position of the water table
depends also on the character of the drift. Except in very low places
it is, in general, nearer the surface in areas where the drift consists
of clay or compact till and farther below the surface in areas where
the drift is gravel and sand, because clay and till are less porous
than gravel and sand and do not drain so rapidly.

The accompanying maps, Plates IX to XIII (in pocket), represent
the average position of the water table. Where dense rocks appear
at or very near the surface there is no water table; the rock masses
rise above the ground water like islands in a lake, and the position
of the water table immediately surrounding them is indeterminate.
Figure 2 illustrates the relative position of the water table in various
kinds of drift and under different topographic conditions.

The water table is consta.ntly changing its position with respect
to the surface of the ground, rising rapidly after a heavy rain, then

97889 —wsp 374—16——2
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gradually descending as the water
is drained away. These changes
may be observed by making suc-
cessive measurements of the depth
to water in wells. The zone
through which the water table
2 fluctuates is called in this report
. the zone of fluctuation. A
In elevated positions, where the
drift is thin, the water table may
descend during a period of drought
until it touches the rock surface
and the water is all drained away;
but in the vicinity of perennial
streams or permanent bodies of
water the change may not exceed a
few inches during the year. The
zone of fluctuation is therefore nar-
rowest in the valleys and widest on
the hills, where it may include the
entire distance from the highest
water level to the bedrock surface.
Figure 3 shows the fluctuation of
the water table as determined from
measurements of wells in four towns
in Connecticut. Other data con-
cerning these wells appear in the
tables-on pages 71, 108, 132, 141.

High waterinriver
Low waterinriver

QUANTITY OF WATER.

A rough conception of the annual
supply of ground water may be ob-
tained by analyzing the relations
between rainfall and stream flow.
Measurements of the rainfall give
the total amount of water which
falls on a drainage basin, but only
a part of this is contributed to the
underground supply, the rest being
in part returned to the atmosphere
and in part discharged by surface
streams. The total run-off from a
drainage basin, as determined by
stream measurements,includes both
the surface drainage—that-is, the

Zone of fluctuation

of water table
FIGURE 2.—Diagrammatic section illustrating position and fluctuation of the water table under various conditions.
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FiGURE 3.~Diagrams showing fluctuation of the water tahle in wells.
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water which has never formed part of the underground supply—and
the underground drainage—the water that has passed into the surface
streams from the water bed. The water which is returned to the
atmosphere by evaporation and franspiration is in part surface
water and in part ground water. A rough index of its quantity
is obtained by subtracting the total annual run-off from the total
annual precipitation. The annual rainfall in Housatonic River basin
above Gaylordsville, Conn. (area, 1,020 square miles), is 47.86 inches
and the annual run-off is 29.43 inches. The loss—18.43 inches—is
attributed to evaporation, plant growth, and other causes. Similarly,
in the basin of Connecticut River above Orford (area, 3,300 square
miles) the annual precipitation is 36.76 inches and the annual run-off
is 21.66 inches, the loss being 15.10 inches. These and other data
compiled by J. C. Hoyt ! indicate that in the northeastern United
States between 30 and 40 per cent of the rainfall is returned to'the
atmosphere. It is not poss1ble to determine from the data at hand
what part of this water is derived from ‘the underground supply. All
perennial streams lie below the water table and are maintained dur-
ing dry seasons by infiltration from the saturated part of the drift.
Daring a rainy season and for some time thereafter the streams carry
more or less water that has not been drawn from the ground water.
During the succeeding dry season this surface water is discharged,
and the streams finally reach a stage at which the run-off is denved
almost entirely from the ground water. At low stages the discharge
of ground water is not much less than the amount carried by the
streams and it increases immediately after rains, owing to the con-
tribution from intermittent springs and seepage areas and to a
general acceleration of underground circulation by hydrostatic pres-
sure. In addition to the ground water discharged by streams large
quantities of water are stored in drift-filled rock basins below the
valley floors, as, for example, in the valley.of Connecticut River
near Hartford, where saturated deposits consisting largely of sand
extend nearly 100 feet below the river bed. The quantity of water
in such basins depends on the size of the basins and the porosity of
the valley fill; but if the water is withdrawn the basins must be
replenished by water usually carried in the streams; therefore, strictly
speaking, these supplies are not available in addition to the amounts
carried by. the streams.

WATER IN CRYSTALLINE ROCKS AND TRAPS.

CIRCULATION.
More than two-thirds of the area of Connecticut is underlain by
crystalline rocks whose ages have not been precisely determined,
and in the remaining third of the State various Triassic lava sheets,

1 Hoyt, J. C., Comparison between rainfall and run-off in northeastern United States: Am. Soc. Civil
Eng. Trans., vol. 59, p. 470, 1907.
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traversed by joints and solution channels formed by water (Pl. V, B).
Water enters these passages, joints, or cracks from the saturated
overlying material, circulates through them, and eventually issues
as springs or seeps '

back into drift at . 5 eIy g g
lower levels. The & o =~
limestone is so com- E \&\
pact that it contains é \\-\\\-.\
only small quantities § I NN iy
of water, and the % - > i e
solution channels by & / /
which it is traversed & j /
‘in some places serve g / '
as drains through the & 1 /
rock itself and afford & °© N\
a rapid escape for £ BN
water along their £ R
courses; conse- i; - / \
quently above the . _8 A
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ing and maintaining the works. These problems are largely interde-
pendent, and their relative importance depends on the proposed uses
of the water and the conditions under which it is to be supplied.
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QUANTITY REQUIRED.

In a town having an established water system the per capita con-
sumption is known and the quantity of water required for extending
the system can be estimated with a fair degree of accuracy. In
a small town or community in which a public supply is designed to
replace private wells an estimate of the amount of water required
should be based on a comparative study of the consumption in towns
of similar characteristics. Plans for cities or for smaller communi-
ties involve consideration of future needs based on the probable
rate of increase in population and the circumstances affecting it,
and also on the estimated rate and amount of development of indus-
trial enterprises. In a State such as Connecticut, where the sig-
nificance of past conditions and present trends of population and in-
dustries are fairly well understood, an average town of less than 10,000
inhabitants may plan for a 20-year service on the basis of the present
population. Estimates of the future needs for larger cities are much
less likely to be reliable, and so far as practicable future requirements
should be provided by maintaining a system capable of extension at
reasonable cost as the need arises. The data available for the larger
cities of Connecticut are sufficient to serve as a guide in planning 10
years in advance of present needs on the basis of an estimated con-
sumption of 100 gallons per capita per day.

The factors that determine the quantity of water required are as
follows:

. Number of inhabitants. ' .

. Nature of the local industries.

. Wealth and habits of the people.

. Extent to which water is used in fountains and in lawn and street sprinkling.

. Climate, as affecting the use and waste of water to prevent freezing.

. Leakage.

. Basis of revenue (meter or flat rate).

. Quality, quantity, and pressure, as tending to encourage or discourage liberal use
and great wastefulness.

9. The popularity of a new or improved supply.

QRN TN

The consumption of water is usually stated in gallons per capita
per day, but it is not sufficient to take into account only this average
daily rate of consumption, for the demand varies during the year and
during the day and the supply must be adequate for temporary
heavy drafts. The following table shows the average daily con-
sumption in Hartford, Conn., for each month during 1912 and during
the period from 1903 to 1912, inclusive:
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_Avemge daily consumption of water during each month in H;zrtford, Conn.o

Average Avemge
Month. 1912 for 10 years, Month, 1912 for 10 years,
1903-1912 - 1903-1912,
Gallons. Gallons. B A Gallons.
:JFa%uary ................... 8,317,000 | 6,717,000 .Tuly ....................... ’;,gg.%
‘ebruary AUGUS ce e eeieeeiieeeanns ,
e Septomber. . 7,411,000
October..... . 7,191, 000
Novomber. . .| 8,283 6 978,
DecembOr..c.....cuveeean. 8,142,000 6,775,000

ul 9Boomd of Water Commissioners, Hartford, Conn., Fifty-ninth Ann. Rept. (year ending Mar. 1, 1913),
P. 190.

The following table illustrates the variation in the rate of consump-
tion during the day:

Consumption of Mystic water supply in Boston in August, 1893, in gallom.s per capita

per day.!
ltoda.m.......ocoeveiiee.. 408 4to7p. M. i 795
4to7a.m..................... B86|Ttol0p.m..................... 6L9
7tol0a.m....... ... ... .....103.8| 10pm.tolam................ 52.9
0am.tolpm............... 930 B
1t04P. M. oo, 98.2 Average. ... ...oooooooio. 73.6

¢“The large consumption from 1 to 4 a. m. must have been mostly waste.”

To meet these daily peak loads and to insure against emergencies
that might arise from fire or disability of pumps, a ground-water
system should be equipped with a surface reservoir or a standpipe
unless the capacity of the pumps and wells is much greater than the
normal consumption.

QUALITY OF WATER.

Most surface waters may be polluted, and pollution of some is prac-
tically inevitable. The mineral content of surface waters in Con-
necticut, however, is seldom such as to render them unfit for general
use. Ground waters, especially those drawn from bedrock, may re-
quire the removal of iron before they are suitablefor use. Therefore
the installation of purifying equipment may be necessary, whether the
supply comes from the surface or from under ground.

METHODS OF OBTAINING WATER.
PRINCIPAL SOURCES.

The possible sources of water for municipal supplies-are streams,
springs, deep wells, filtration galleries, and shallow wells. The extent
to which each of these sources is employed in New England is shown
in the following table:

1 Turneaure, F. E,, and Russell, H. L., Public water supplies, p. 29, 1908,



28 GROUND WATER IN THE HARTFORD AND OTHER AREAS, CONN.

Sources of public water supplies in New England.o

Number of public supplies derived from—
Sur- Sha]i‘l)sw
face wells. Shallow| Dee
State. Sur- Sur{:ge water | Shallllgw Galler.| Wells | an
face | AW | ‘and | springs. WO | | and | arte- |Total
water.| 204 | shal- rivelsoom 16S. | galler- | sian
SPrngs. | ow Dug. | Driv-jsprings. ies. | wells.
wells. en.
Maine............ 53 2 0 12 1 0 0 0 0 2 70
New Hampshire.. 37 2 0 17 1 2 0 0 0 2 61
Vermont......... 21 3 0 13 0 0 0 0 0 0 37
Massachusetts.... 67 2 3 23 20 14 3 6 4 1 143
Rhode Island..... 12 0 0 0 1 0 0 0 0 0 13
Connecticut...... 48 9 0 8 ] ] [ 0 [ 2 67
Total....... 238 18 3 73 23 16 3 6 4 7 391

a Compiled from Baker, M. N., Manual of American waterworks, 1897.

Nore.—Surface water includes supplies from streams, lakes, and impounding reservoirs.
STREAMS.

Streams afford the simplest means of obtaining water for municipal
use. If the minimum daily discharge of the stream available exceeds
the maximum daily consumption by an amount sufficient to provide
for an emergency draft, the water may be diverted directly into the
street mains. If, however, the daily discharge, as determined by
measurements extending through a number of years, is not sufficient
to meet the daily consumption, storage must be provided. As large
streams are generally utilized in disposing of sewage, it is customary
to go to the smaller ones for water supplies; hence the most common
type of development involves the construction of reservoirs. A use-
ful rule for estimating the storage required is that the amount stored
shall be about the same percentage of the total yearly consumption
as the total yearly consumption is of the total yield of the drainage
basin.!

In the highland areas of Connecticut practically all the available
ground water of the drift and considerable from crevices in the bed-
rock returns to the surface along the stream courses. For this reason
the most effective method of obtaining this ground water is by con-
structing a dam in the stream into which it is discharged, and thus
forcing it to the surface; and since in many places a reservoir site can
be selected from which water can be delivered by gravity, the cost of
pumping may be eliminated.

SPRINGS.

Springs may be grouped into ‘two classes, the first including those
which serve as outlets for ground water that has reached horizons far

a International Library of Technology, vol. 36, Water supply, p. 1322.
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below the earth’s surface, and the second including those whose water
has passed to slight depths only

Most of the Connecticut springs belong to the second class. In fact,
nearly all perennial streams owe their persistence through dry seasons
to such springs. Springs of this kind are generally small. They vary
in yield with the amount and character of local precipitation and in
permanency with the seasonal distribution of rainfall, the extent of
their individual collecting areas, and the nature of the soil and vegeta-
tion. Most of the small, so-called surface supplies in the State are sup-
ported to a large extent by springs of this type, but because of their
Liability to fail in dry seasons and their average low yield, these springs
are not adapted to use as public supplies unless they occur inlarge num-
bers and in localities where the surplus yield during wet seasons may be
stored for use in droughts. A sufficient number of springs occurring
in a favorable locality would produce either a laké or a stream. The
accumulated waters from such groups of springs would possess the
qualities of surface waters and would properly be classed with them.

Most deep-seated springs are independent of seasonal changes and
are free from surface pollution. Their waters may, however, contain
sufficient mineral matter to render them undesirable for municipal
supplies but valuablemedicinally. Springs of this type in Connecticut
furnish waters of high purity and are highly exploited for special
domestic use. Their commercial value as bottled waters as well as
their small number will doubtless continue to prevent their use as
sources of municipal supply.

WELLS DRILLED INTO ROCK.

The often expressed idea that a well of water or even a flowing well
may be obtained anywhere by drilling deep enough is based on an
erroneous conception of the occurrence of ground water. Some
areas, as, for example, parts of Texas and South Dakota, are ex-
tensively underlain by porous water-bearing rocks capable of fur-
nishing large and continuous supplies, and in such areas it is usually
possible, after a few wells have been drilled, to predict with con-
siderable accuracy the depth at which water will be found and
the amount that will be obtained. In areas underlain by such ma-
terials as comprise the rock floor of Connecticut, however, large
quantities of water are seldom obtained by drilling into bedrock, and
moreover the yields of new wells can not be predicted from the records
of existing rock wells because the supplies are obtained from discon-

~ tinuous and irregular fissures which vary in size, distribution, and
water content.

Wells that overflow at the surface are not common in Connecticut,
but flows have been obtained both by drilling into bedrock and by
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driving ‘‘points” to shallow depths in the drift. Such flows are
generally under low head and may cease within a few days or even
within a few hours.

In drilled wells the flow is due to conditions illustrated in figures
2, 4, 5, and 6. If an impervious stratum of clay or till covers a
sloping rock surface it may confine the water in the rock crevices
and generate hydrostatic pressure that forces the water to the surface
when a well penetrates the impervious stratum. In some shallow
wells the conditions are similar. A sloping stratum of sand or gravel
confined between beds of clay may contain water under sufficient
pressure to force the water to flow at the surface when the upper im-
pervious layer is penetrated by a driven point.

As conditions favor flowing wells in but few places in Connecticut,
ground water must generally be recovered by pumping. Moreover,
in most drilled wells the water does not rise to a level within the suc-
tion limit, and a gang of drilled wells can therefore generally not be
pumped by means of a suction main. A lift pump is usually required
in each well except where air lifts can be used to advantage. On
account of the small yields, high costs, and great uncertainty in regard
to every phase of the development, drilled wells are hardly to be con-
sidered for supplying water to large municipalities. For a village in
which the consumption does not exceed 50,000 gallons a day and
surface water is not readily available, a satisfactory supply may be
obtained by drilling one or more wells into rock.

N

DUG WELLS.

Dug wells draw their water from the glacial drift. They are best
adapted to areas where the drift is not very porous and yields water
only slowly, whereas driven wells are best adapted to areas in the
valleys where deposits of porous stratified drift supply water more
freely. The yield from a dug well depends on the porosity of the drift,
the dimensions of the well, and the depth to which the well is sunk
below the water table. To obtain permanent supplies these wells
must pass below the lowest position of the water table. Dug wells
are not adapted for furnishing public supplies unless the quantity of
water required is small, and even then such a supply would hardly
justify the installation of the necessary pumps and pipe lines, because
the cost would be great for each unit of water developed.

INFILTRATION GALLERIES.

Underground galleries or tunnels are usually constructed for the
purpose of filtering stream waters. Under favorable conditions they
may be used to recover ground water, but in general wherever the
deposits are porous enough to yield much water to infiltration gal-
leries, the supplies can be obtained more economically and satisfac-
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torily by means of driven wells. Infiltration galleries are expensive
to construct, and their efficiency is subject to decreases which are
not easily remedied.

- DRIVEN WELLS,

GENERAL CONDITIONS.

The larger stream valleys, as, for example, the valley of Connecticut
River near Hartford and that of Willimantic River between Willi-
mantic and Norwich, contain deposits of coarse sediments that are
capable of yielding sufficient water for city and village supplies.
Even the less extensive deposits, such as are found in the valley of
Noroton River, would yield enough water for the smaller villages
conveniently situated. The most economical method of utilizing
the water from these deposits is probably by means of driven wells
with perforated iron casings, 6 or 8 inches in diameter, as described
on page 40. A project involving the use of driven wells differs from
one in which drilled rock walls are to be used in that reliable infor-
mation regarding the quantity and quality of water available can
be obtained at moderate cost. The thickness and extent of the
water-bearing formation can be determined by rough surveys, and
pumping tests by means of drive points will establish the feasibility
of the project. It doesnotseem probable that the largest cities of the
State could be adequately served by ground-water supplies, but it
is certain that many communities requiring water in moderate
quantity could economically obtain it from this source, and the large
cities could probably supplement their supplies. The use of driven
wells is illustrated by the plants at Brookline, Mass., Brooklyn, N. Y.,
and Plainfield, N. J. -

PLANT AT BROOKLINE, MASS.

The muniéipal pumping plant at Brookline, Mass., has been
described by the superintendent, Mr. F. F. Forbes, as follows: *

The material for this paper was gathered from work which was done under my
direction in Brookline, two and four years ago, to increase the water supply of this
town.

The work consisted in laying a suction main made up as follows: 2,054 feet of 24-
inch pipe, 2,093 feet of 20-inch pipe, 531 feet of 16-inch pipe, 1,427 feet of 10-inch
pipe, and 155 feet of 8-inch pipe, a total of 6,260 feet, and driving 201 24-inch wells,
and connecting 160 wells. The other 41 wells were failures.

The plant was designed to deliver water at the rate of 5,000,000 gallons per day
for as many hours each day as might be necessary to supply the town. A slight study
for such a plant will convince one that it is very important that the pipes and connec-
tions should bé air-tight and so put together that they will remain in this state even
if some small settling should take place in the suction main, for not only does it cost
money to pump air from which no benefit is received, but its presence in the con-
ducting pipes lessens the amount of water they will carry, alsd decreases the quantity

1 Forbes, F. F., Driven wells at Brogkline, Mass.: New England Waterworks Assoc. Jour., vol. 11, No. 3,
p. 195, Mar., 1897,
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which can be taken from the ground by partially destroying the vacuum, and also
causes the pumps to perform badly unless the air is removed before it reaches them.

It is not an easy matter to lay a long line of pipe, drive and connect numerous wells,
and leave no place through which the air can flow. Not only must the material used
be without defects, but the work must be most faithfully done—the latter being by
far the most difficult part. It is with much satisfaction that I can speak of the results
obtained in Brookline. The plant has now been in use nearly two years without
giving the least trouble from air leaks, or, in fact, from any other causes.

A description of the principal details of construction is as follows: The 24-inch
suction main is connected directly to the pumps without an air separator or sand
receiver. The top of this main is laid from 6 to 8 feet below the surface of the ground,
and about 5 feet below the usual level of Charles River during the summer months.
The main was laid at this depth for two reasons—first, that more water might be drawn
from the ground, and second, that the main might be in the most favorable position
not to be affected by expansion or contraction due to changes of temperature. The
main has a slight pitch from the pump, the farther end being about 6 inches lower.
This construction is necessary to allow any air which may be in the pipes to flow
toward the station and not pocket at any point on the line.

This suction main is composed of ordinary cast-iron bell and spigot pipes, laid in
the usual way with lead joints. Extra pains were taken, however, in calking these
joints. During the laying of this main and the connecting of the wells it was neces-
sary to keep a 6-inch rotary pump running day and night to free the trench from water.
The bottom of the trench was a rather fine sand, and the pipe was supported on a
blocking reaching to a timber platform, placed about 8 inches below the bottom of
the pipes, to allow room to calk the joints.

Short cast-iron Y branches of special design were placed in the main for each well.
The 23-inch outlets of these Y branches were drilled and tapped to a templet at the
foundry before tarring, under the watch of an inspector. )

The wells were connected to these Y branches by two lead connections 2% inches
in diameter and of a weight of 11 pounds per foot. A gate with companion flanges
was placed between these lead connections, the flanges forming the union joint between
the wells and suction main. The soldering nipples used with the lead connections
were made to order and of the best steam metal. They were delivered untinned in
order that any defect in them could be easily found. Special care was taken to solder
these nipples to the lead connections. A wiped joint was not considered to be always
air-tight, and of this size rather difficult to make, and we finally decided to sweat the
nipples in, as this process is sometimes called. The necessary heat was obtained from
cast-iron plugs heated in a portable forge which fitted loosely into the nipples. The
well pipes were screwed together with special wrought-iron couplings until the ends
butted, and special cement was used on the threads. The wells were from 35 to 95
feet deep. Two and one-half inch tees of a special pattern were placed on the wells
at a proper grade to allow them to be connected by means of the lead connections to
the suction main. The piping of the wells was carried to the height of about 1 foot
above the surface of the ground and capped with a special cap. The wells have open
ends, no strainers of any kind being used. In the bottom pieces there are five rows
of holes with nine holes in a row, spaced 24 inches apart from centers, and bushed
with three-eighths inch brass pipe.

As before stated, we have had no air leaks so far, and as the suction pipe is laid
with lead joints, and the connection between this pipe and the wells with lead pipe,
thus making the whole construction flexible, we can see no reason why air leaks
should ever occur. .

The details of the cost of construction of the work done two years ago, which included
laying all of the 20, 16, 10, and 8 inch pipe and drivi#g 159 wells, are as follows:
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The cost of driving and connecting 118 good wells and driving and pulling up

41 poor wells:

Labor, driving Wells............oooooiiio o,
- Labor, connecting wells.............
Labor, pumping out wells............ooviiiiiiiiiiiiiiaa..
Well pipes, not including the bottom piece.......ccceeeeno...
Bottom pieces......... ... iiiiiii..
Preparing the bottom pieces....cc..oocoooiii it
Gate tops for the wells. ...,

D L T0) Y IS
Soldering nipples.............

22-Inch PIUgS. e e
23-inch couplings. - coeououon i e
Pulling up poor wells.......ooooiiii
Akron pipe for gate boxes......cooeeiie il
Cutting threads on pipe........ e

Bﬁscellaneous..;...........................................

Total cost of wella. .ot

$1, 561. 00

210. 00
369. 00
572.06

°196. 23

118. 00
360. 37
660. 80
94. 40
250.16
23.00
5.31
6.25
23.59
333. 40
52.50

- 5,652.66

Number of feet of good wells driven............ ... i .. 5,977
Number of feet of poor wells driven.........c.coeeeaiaa oo 1,741
2 7,718
Averagedepth of the wells........oooooiiiilt. feet. . 50
Average number of feet driven per day with gang of four men. 50
Cost of labor, driving wells, perfoot........................ $0. 21
. Average cost of each good well, including driving and con-
necting and expense of driving and pulling the poor wells.. 47.90
Detail of the cost of laying the suction main:

Labor. .o e $10, 428. 32
Lumber. ..o 1,118.55
3 e eerereenaaeas 6,248. 07
Gates. o 341.16
7 515. 09
Pumping, the engineer.......... ... ..:.. ...l 458. 56
Pumping, coal......ooo L 174.71
Unloading pipes .....coeieimie i 39. 00
Inspecting pipes at foundry and at the cars.................. 183. 00
Rubber boots. .ol 210. 00
] 1713 - 52.00
Carting men to and from work............ocooiiiiiiiiiai.. 947. 30
Hauling the pipe from the cars.......oooiiv .. 300. 00
Miscellaneous eXpressing........ccceeeiemineaeanannaana. 79. 80

97889°—wsp 374—16——3
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Oil for theengine. ....... ... . ... ... . ............ $4. 80
Jute packing.....o. it 12.74
MisCellaneOUS. « v n o m e Tttt et 155. 43
Total cost of laying the pipe..c.oeeeon ool 21, 268. 03
The amounts laid are as follows:

20-inch pipe. ...l feet. . 2,023
16-inch pipe.......oooo il do.. 551
10-inch pipe. .. .ooomiiii il do.. 1,420
8-inch pipe....eeeniiiiiiiiiiii i don 155
4,149
Total cost of laying the pipe..ceseeaeeiaeae oo ... $21,268.03
Total cost of driving and connecting the wells............... 5, 652. 66
Total €osbeennnnn el 26, 920. 69

Total cost of laying the pipe, driving and connecting wells, :
per foot of suction main........ et 6.45

PLANT AT BROOKLYN, N. Y,

The city of Brooklyn, N. Y., obtains a large part of its water supply
from gangs of driven wells situated at several places on Long Island.
The wells first driven were of the closed-end type, but those sunk
later are of the open-end type. The wells are arranged in two rows,
one on each side of the suction main, the wells in some gangs being
in files and in others staggered. One of the new plants is described
as follows: 1

The main suctions are about 2,340 feet long, with a fall of 12 inches from center to
each end. The 62 wells are staggered along the main suction pipe, 12 feet from it
and 75 feet apart on each side. Their average depth is 45 feet, a stratum of fine sharp
sand being met with. at that depth. The outside casing is 4} inches, with a 6-foot
strainer, 2-foot sand pocket,? and 6-inch point. Suctions are 3 inches in diameter
and 28 feet long. Lateral branches are 3} inches, and each is provided with a gate.
It is expected to get 6,000,000 gallons from this station. The contract price for the
last 25,000,000 was $167,250 for ginking and connecting wells, the yield to be deter-
mined by a test lasting one year and taken as the lowest average for five consecutive
days.

e PLANT AT PLAINFIELD, N. J.

The system of driven wells supplying the city of Plainfield, N. J.,
is described by L. L. Tribus 2 as follows:

The region itself is a comparatively level valley, some 7 miles long and from three-
fourths to 2 miles wide, is fairly well wooded, and slopes gently to the westward.

It is divided by a small stream running to the southwest, having several short tribu-
taries; together they furnish excellent surface drainage for the city.

1 Turneaure, F. E., and Russell, H. L., Public water supplies, p. 308, 1909,

2 A sand pocket is & drum or box inserted in the suction pipe to catch sand that is drawn up with the
water. It is provided with handholes to facilitate cleaning.—A. J. E.

8Tribus, L. L., Am, Soc. Civil Eng. Tran-., vol. 31, No. 700, pp. 371 et seq., 1894,
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The soil consists mostly of sand, clay, and gravel strata, rock not being encountered
except at considerable depths.

It has always been an easy matter to procure water in abundance for domestic use
by driving pipe wells from 20 to 80 feet deep at each residence and attaching pumps
directly thereto; and for fire supplies, sinking large brick curbs some 15 or 20 feet
into the gravel gave an abundant flow. But obviously, with the increasing population
and no sewerage system, individual wells became a source of danger to health, yet
for nearly 20 years no definite result was accomplished more than the mere organiza-
tion of a private water company.

In 1890 active measures were taken and tests and examinations made, which finally
resulted in the sinking of pipe wells on a plot of ground 1} miles east of the center of
the city in a soil where the upper clay stratum was some 30 feet or more in thickness,
underlaid by a very coarse water-bearing gravel. Thisspot was selected for its freedom
from probable contamination on ground slightly higher than the city, which at the
same time was convenient.

Several test wells were sunk at various points previous to the observations of the

" writer, and pumping tests made with a low-lift pump of a number of the main wells
then driven, under the care of Mr. Rudolph Hering, M. Am. Soc. C. E. The quantity
of water obtained from 10 wells for periods of eight hours’ daily consecutive pumping,
du.nng two weeks of observation, was at the rate of from 2,000,000 to 2,125,000 gallons
in 24 hours.

An inspection of Plate V[VI in the present report] will show the ﬁnal arrange-
ment of the wells, test wells, pumping plant in general, and details of the well tubes.
The construction of the cast heads is such as to transform each water tube into prac-
tically an open well, giving atmospheric pressure free play rather than forcing its
action through the earth, as in systems where but a single tube is used. The most
distant well is 500 feet from the pumps and shows in an interesting manner by the
vacuum at the well head and increased vacuum at the pump the effect of long
suction and friction in the main.

The 2-inch pipe test wells, marked A, “B,” “C,” and “D” on Plate VI, were
observed daily by the writer, while resident engineer, during several months. They
each had a simple balanced float gage and scale, which indicated the rise and fall of
water level. They were all very sensitive to draft on the main wells when pumping
was going on, though the nearest was 200 feet from the line of wells.

Comparison of these observations under the different conditions and seasons showed
among other things, that in about 1,900 feet the underground water level fell to the
westward about 3 feet, or at about the same rate as the average surface of the ground.
This evidenced conclusively that the flow of water was toward the city with a head -
sufficient to prevent any back flow of contaminated waters from the city.

In summary, the plant consists of 20 wells, 6 inches in diameter, from 35 to 50 feet
in depth each, ranged in a double row on a strip of land 25 feet wide and 1,000 feet
long, having in each a 43-inch open-end suction tube, connected with a wrought-iron
main varying from 8 to 12 inches in diameter. This main is in two sections, each 500
feet, connecting 10 wells.

Two compound surface-condensing duplex-plunger pumps, Worthington make,
one of+3,000,000 and one of 2,000,000 gallons daily capacity, and a boiler plant of
sufficient power, with various essential small machines, are housed in a rough stone
building, slate roofed.

The water, drawn, as before stated, direct from the wells, is pumped into a wrought-
iron standpipe (s1tmted near at hand) 25 feet in diameter and 140 feet high, th.rough
a 20-inch interior tube rising 5 feet above the top Two lower openings on this rising
main, with valves operated from the outside spiral staircase, afford opportunity for
filling the standpipe at lesser head if required.
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The object of this interior tube, which was almost unique when erected, is threefold:

First, by its fountain action, enforcing complete aeration.

Second, complete circulation.

Third, to afford instant fire pressure, no matter what the elevation of water in the
main tower. This is accomplished by opening a by-pass, not otherwise used, connect-
ing the rising main and the distribution line, the city’s supply being drawn regularly
from the bottom of the standpipe with pressure due to level of water in main tower.

From the standpipe the Plainfield pipe system extends to the west, comprising
gome 30 miles of mains from 6 to 16 inches in diameter, having fire hydrants spaced
about 11 and valves 6 per mile. * * ¥

After the tests made by Mr. Hering and the partial completion of the works, various
other tests were made with the permanent pumping plant. It was found that the
wells on the westerly line yielded more abundantly than the easterly ones, uader
equally good conditions, and gave a lower vacuum for the same quantity pumped.
* ¥ ¥

The tests were made with the large pumps, under both free discharge and full
working head, singly and together, and drawing from the wells in groups of 5, 10, 15,
and 20, using each combination of 5; also, by cutting off one by one until the smallest
number that could be used was reached, then adding one by one in reverse order uantil
the full series were again in use. Five wells were found to be the smallest number
possible to use and run the pumps smoothly. Wells Nos. 6 to 10 gave the best results,
while Nos. 16 to 20 furnished but little water. The best results were obtained for a full
flow by using Nos. 1 to 15, inclusive. * * * )

During the long-continued dry weather of 1891 the water level became so low that
difficulty arose with the extreme suction lift obtained, from 20 to 28 feet, according to
rate of pumping, a fall of some 6 or 7 feet since the earlier observations, so that in the
summer of 1892 it was deemed best to lower the pumps, which was done to the depth of
8 feet 1 inch below the former positions.

For the sake of a constant observation and record, a 3-inch open tube was driven
from the engine room into the water-bearing gravel, and a permanent float gage
suspended in it, indicating by a balance pointed on a scale of feet placed conveniently
in the room. Although some 80 feet from the nearest main well, therefore not showing
the lowest level of the water at the wells when pumping, it does show the relative
water level under the same conditions and the daily and monthly range. When
pumping the average lowering of the gage is about 8 inches, with an almost immediate
return after stopping the pump.

Rainfalls need to be exceptionally heavy to make any marked showing in the water
level, and not much then inside of 24 hours. This seems to indicate that the water
supply comes from a distance, but there is an insufficiency of data for determining this
interesting point.

In these two years or more of operation the wells have furnished daily, without
difficulty or signs of falling away, the full demand of from 200,000 gallons at the start
to 1,700,000 gallons at the present time, apparently derived, as the early tests indi-
cated, from the western 15 of the 20 wells driven. The water itself has been of uni-
formly excellent quality, both for domestic and manufacturing purposes—so far,
therefore, a decided success as an underground water supply.

PRIVATE SPRINGS AND WELLS.

Many of the wells in Connecticut were dug long before modern prin-
ciples of sanitation had become established, and having been so long
regarded as admirable relics of earlier days they are, naturally enough,
imitated now, even at the expense of sanitary and economic con-
siderations; indeed, nearly 80 per cent of the wells in Connecticut
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are of the old dug type, stone lined and, if covered at all, provided
with loose, leaky curbs.

Sanitary precautions are necessary not only in caring for dug wells
but also in caring for springs and drilled wells. Springs are espe-
cially susceptible to pollution because the water issues at the surface
and almost always on a slope where surface drainage can readily enter
the pool. Springs should be equipped with concrete reservoirs and
should be kept covered, and the water should be drawn from delivery
pipes. Such equipment is not necessarily elaborate or expensive. It
is important only to exclude surface drainage and prevent contamina-~
tion either by persons or animals, and it should be borne in mind that
contamination is possible whenever access to the-stored water is
possible. Drilled wells properly constructed by reliable drillers
exclude surface water. If the well casings are properly set and the
pump fittings are tight, such wells are in little danger of pollution.

The per capita consumption of water from private wells is much
less than that from public systems, largely because of the general
lack of convenience in well equipment, and consequently the quan-
tity of water that will be required in any particular case will depend
on the equipment to be installed. A pneumatic system or a tower
system installed for the purpose of furnishing running water in the
house and barns will require about ten times as much water as a
plant consisting merely of a hoisting bucket or a small hand pump.
The type of well to be used should also be taken into account. An
ordinary dug well yielding continuously only 2 gallons a minute
might, because of its storage capacity, meet a temporary draft of
50 or 100 gallons a minute, whereas a driven well, having no stored
supply, could not meet a draft in excess of its maximum yield. There-
fore the estimate of the quantity required should be based not alone
on the total quantity of water used in a day but in part also on the
greatest rate at which it is to be pumped from the well.

The water delivered by springs is, in general, of the same quality
as the water to be obtained from shallow wells in their vicinity.
Therefore the choice between utilizing a spring and sinking a well
depends on the relative cost and the resulting convenience. Springs
so situated that water may be delivered to buildings by gravity
afford very desirable supplies, but springs which must be pumped to
be of service give no better supplies than dug wells.

So far as their mineral quality is concerned, well waters are suitable
for all ordinary domestic purposes. Dug wells generally ryield
satisfactory domestic supplies, but they should be carefully curbed,
and, if they are open to the air, they should be cleaned out at regular
intervals. ;

Where the unconsolidated material consists of sand or gravel,
driven wells are likely to be most convenient, because they are

|
I
|
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especially adaptable to uses in gardens, pastures, barnyards, and
other places where water is required for stock and plants and
where dug wells would be objectionable. Two or three screen
points driven at convenient places in a tobacco field may pay for
themselves in a single season by obviating long trips for water.

The water from driven wells is similar in composition to that from
dug wells, as it comes from the same source, and it is to some extent
susceptible to pollution. The ground around the top of driven wells
should be kept clean and dry.

Drilled wells commonly yield at least 2 or 3 gallons a minute, a
quantity adequate for the needs of most households (fig. 8, p. 25),
and ordinarily the water is suitable for domestic uses.

METHODS OF DEVELOPING GROUND-WATER SUPPLIES.
DRILLED WELLS.

Construction.*—Two general methods of well drilling are employed
in obtaining water supplies—the percussion method and the abrasion
- method. In Connecticut the percussion method is most commonly
used. It consists of lifting and dropping, by means of suitable
apparatus, a heavy string of drill tools which punches or cuts a hole
through the unconsolidated materials and breaks the solid rock into
fragments small enough to be readily removed from the hole. When
drilling in unconsolidated material iron pipe or well casing as large
in diameter as the hole will admit, usually either 6 or 8 inches, is
generally driven down as rapidly as the drill descends, each added
length of casing being securely screwed to the preceding one to make
a tight joint. If the well penetrates bedrock, the casing is driven
a few feet into the rock to prevent infiltration of surface water. If
the well ends in loose materials, the casing extends to the bottom
of the hole and may be perforated or slit at the lower end to admit
water more readily. The casing is allowed to extend several inches
above the surface of the ground to prevent inflow of surface water,
and a flange is fitted to the top, to which a pump is attached.

In drilling by the abrasion method hollow drill tools armed with
some harder materials, such as diamonds or chilled shot, are rotated
on the rock in such a way that a cylindrical core is cut out and
brought to the surface in short pieces. The walls sunk by this
method are finished in the same way as those made by percussion
drilling.

Drillers differ in opinion as to the relative efficiency of these two
methods, the points of contention being that the abrasion method
is more expensive, and that the rotation of the drill tools tends to
seal up the smaller veins, thereby affording a comparatively lower .

1 Bowman, Isaiah, Well-drilling methods: U. S. Geol. Survey Water-Supply Paper 257, 1911.
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yield than is obtained by percussion drilling. There are no data
at hand which bear conclusively on these questions, but the fact
remains that both methods are used, the percussion method to a
much larger extent, and good results are obtained by each.

Cost—Owing to the competition among well drillers there is no
uniform scale of prices for drilling wells. The minimum prices
charged range from about $1 to $4 per foot, including the casing.
Usually the minimum price is charged for the first 100 feet and an
additional charge of about $1 per foot is made for each suceceeding
100 feet or fraction thereof. Other factors which affect the prices
are the character of the bedrocks and depth of the unconsolidated
materials, the accessibility of fuel and water for the engines, and
the distance from the well to suitable boarding places for the drillers.

No reliable driller will guarantee to obtain water within a given
depth. Sometimes a driller offers to obtain a certain quantity of
water for a stated sum, but as no driller can predict the depth or
location of a successful rock well, such arrangements amount to
little more than games of chance in which the advantage is largely
with the driller.

Quality of water.—Drilled wells are usually protected against con-
tamination, but neither the quantity nor the mineral quality of the
water can be definitely ascertained before drilling, and consequently
an expensive well may be drilled without striking a suitable supply.

Drilled wells that end in the drift at depths of 75 or 100 feet are
just as likely to be free from pollution as wells that end in rock
and they are less likely to contain undesirable amounts of mineral
matter. Moreover, drilled-wells that end in rock may be polluted,
especially where the rock outcrops or lies a short distance below the
surface, by the entrance of infected matter through open fissures.
Many rock wells situated near the coast are contaminated by salt
because some of the fissures intersected by the well connect with the
ocean. The contamination is not so easily detected if the fissures con-
tributing to the water supply come to the surface in barnyards or
in the beds of polluted rivers. It is not necessarily fortunate if a
well strikes a vein of “sulphur” water, because odors not easily
distinguished from ‘‘sulphur’ may be due to pollution. The origin
of any-odors, colors, or tastes should be investigated before a water
is used. Even deep drilled wells may be contaminated in a thickly
populated community unless the protective cover of clay is thick
and the casing is tight and fits tightly into the drill hole.

Improvemenis.—Drilled wells which end in the drift do not differ
essentially from driven wells and they should be finished in the same
manner (p. 40). The casing should be perforated or slit at the
principal water-bearing horizons and for some distance above the
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lower end. By this method the yield may gen-
erally be materially increased.

Some wells which produce water of an unde-
sirable mineral character may be improved by
casing off the mineral water and drawing from a
different water-bearing bed. This method is not
likely to be generally successful in Connecticut,
however, because at any one locality the quality
of the ground water at one horizon does not dif-
fer greatly from that at another.

\ If the yield of a well is reduced by pumping

from other wells in the vicinity, the pump cylin-
der should be lowered, and if this does not re-
cover the yield, deepening the well may do so.
But there is likely to be more or less permanent
interference when a number of wells are drilled
close together. A method of increasing yields of
drilled wells which has not been sufficiently used
to warrant recommending its general adoption
consists of exploding a charge of nitroglycerin or
dynamite at the bottom of the well, in order to
open radiating fissures that may tap otherwise
unavailable water veins. This method is used
extensively in improving oil wells, and under fa-
vorable conditions it might be equally successful
in water wells. The advisability of trying this
method before abandoning dry holes ending in
rock is suggested. It is not recommended for
wells ending in drift.

\\ DRIVEN WELLS.

_

Two general types of wells are classed as
driven wells—the closed-end well and the open-
end well. A closed-end well is constructed by
driving into the ground with a sledge or drop
hammer a “drive point” and strainer screwed
to a pilece of pipe. Other lengths of pipe
N RN are added and the driving is continued until

3 RN the strainer penetrates the ground-water stra-
WL N . tum (fig. 9). The diameter of the pipe and

S TN strainer may be 1 to 4 inches, and the length

of the strainer is generally between 13 and 4
feet.

" The open-end well is constructed by driving

L e e ™ T g casing into the ground and at the same time -
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removing the material from the interior by means of a sand bucket
" or sand pump or a jet of water. If the material penetrated is rather
hard it may be necessary to remove it in advance of the casing by
means of a heavy sand pump or combination jet and drill, or ordinary
drilling may have to be done. A strainer may be attached previous to
driving, or it may be adjusted after the casing is down by lowering it
on theinside. Where the water-bearing deposits include coarse mate-
rial and large quantities of water are sought, as for municipal or indus-
trial supplies, the most satisfactory results will be obtained by per-
forating the casings where water is to be admitted with numerous
circular holes at least one-fourth inch in diameter or by slits at least
one-fourth inch wide. These perforations can be cut or drilled before
the casing is inserted or they can be made by perforating tools after
the casing is in place.!

After the casing is in place and the perforations have been made
the well should be thoroughly cleaned out in order to remove the
fine sediments and give the water free access to the well. This can
best be done by first using a sand bucket or sand pump and then
applying an air Lift. If an air lift is not available, rapid pumping
with a centrifugal or other pump can be substituted. Strong wells
can often be developed by removing large quantities of sand and silt,
and thus leaving a thick layer of clean gravel around the intake of
the well.

The open-end well is adapted for harder ground and larger diame-
ters than the closed-end well. The use of drive points is restricted
to areas in which water can be obtained in rather fine gravel or sand
at moderate depths, but open-end wells may be used in almost any
unconsolidated deposits and they may be sunk to depths of several
hundred feet. It is probable that in Connecticut either drive points
or the usual drilled wells ending in the drift and having the casings
perforated will be found satisfactory.

Driven wells are used to obtain both domestic and municipal sup--
phies. It is seldom that more than one well is required to furnish
the desired amount of water for domestic needs, but for public sys-
tems for large towns these wells are commonly driven in gangs,
arranged in one or two rows along a suction main to which each well
is connected by a lateral branch (Pl. VI, p.34). The most economical
system is one in which the suction main can be laid on the surface
of the ground, but in some systems, either for the purpose of obtain-
ing the maximum yield or because the water stands below the suction
limit of the surface, it is necessary or desirable to lay the suction
main in a trench. ) ’

1 Bowman, Isaiah, Well-drilling methods: U. 8. Geol. Survey Water-Supply Paper 257, pp. 67-69, 1011,
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It is not possible to give universally applicable figures in regard to
the requisite number of wells and their size and spacing, owing to the
diversified conditions under which such plants are used. But in
general the line of wells should be at right angles to the direction of
underflow, and the distance between the wells from 15 to 100 feet,
according to the size of the wells. The number and size of wells to
be used will be determined by the quantity of water required, by the
thickness and character of the water-bearing formation, and by the
results of pumping tests to determine the permeability of the
formation. A

One of the principal difficulties encountered in the operation of
driven wells is clogging. Infiltration of fine sand or incrusting of the
strainer may reduce the yield of a well materially, and it is neces-
sary, therefore, to keep the tube clean. It is usually advisable to
subject a newly driven well to heavy pumping for the purpose of
drawing out the fine material adjacent to the strainer. Coarse ma-
terial will be left in its place, forming a natural screen, which will
minimize the tendency to clogging, and the yield of the well will be
increased by the consequent increase in the porosity of the material
surrounding the screen.! When clogging is due to sand only, it is
usually possible to remove the obstruction by forcing water into the
wells under high pressure or by means of a steam jet, but when the
sand is cemented it is necessary to withdraw the strainers and
clean them or replace them by new ones.

The liability to pollution of supplies from driven wells depends on
the depth from which the wells draw, the effectiveness of overlying
clay beds in shutting out polluting matter, the amount of water that
is drawn, and other conditions. Though the danger of pollution is
less than in open dug wells, care should be exercised in selecting the
sites and in protecting the surroundings. Supplies such as those
required for large municipalities maybe in danger of drawing poﬂuted
water from near-by streams, although small supplies drawn from the
same wells might not be in danger of pollution. -

INFILTRATION GALLERIES.

JInfiltration galleries are trenches or tunnels with sides and roofs
constructed usually of masonry or concrete and the floors made to
admit water. Galleries may be built in the banks or beds of streams
to intercept the underground water as it approaches the streams.
The deposits in filled valleys are saturated below the level of per-
manent streams, and galleries in such deposits offer practicable
means of obtaining water. The bottom-of a gallery may profitably
be made lower than the bed of the stream to insure maximum infiltra-

1 Meinzer, O. E., Geology and underground waters of southern Minnesota: U. 8. Geol, Survey Water-
Supply Paper 256, p. 86, 1911,

3
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tion. Water from the stream itself does not enter the gallery unless
the draft on the gallery exceeds the infiltration from the landward
side. A gallery is a modified form of dug well, from which it differs
essentially only in capacity, and the same sanitary rules apply to both.

~

DUG WELLS.

The most common well is that made by digging a hole 2% to 4 feet
in diameter and deep enough to obtain a suitable quantity of water.
The hole is then walled up from the bottom to the surface of the
ground with loose irregular stones and bowlders picked up in the
vicinity of the well. Brick laid in mortar and glazed tile have
been used for some walls, but these materials, though much more
desirable, are more expensive than the stone commonly used.
The top of the well is commonly finished by fitting a square curbing
of boards over the hole-and adding a wheel or windlass for hoisting a
bucket. On many wells, however, there are better equipments,
ranging from screened well sheds to concrete seals with good pumps.
Most dug wells end in the drift, but in areas where the drift is
thin they may end at the rock surface or penetrate the rock a few
feet, the rock being removed by blasting. The principal advantages
of dug wells are the ease with which they may be cleaned and
refitted with pumps and their large storage capacity; their chief
disadvantages are their liability to pollution and their ready
response to changes in the weather.

The following suggestions as to the sanitary construction of dug
wells are extracted from the Virginia Health Bulletin, volume 1,
No. 3, page 113, September, 1908:

THE ESSENTIALS OF A GOOD WELL.

. The location of the well is of the greatest importance. It should be as far as possible
from the house, barn, and privy. If possible, the surface of the ground about the well
should be a little higher than the surrounding soil, so that any surface washings may
be carried away from the top of the well. The ground about the top should be well
sodded in grass. This not only adds to the attractiveness of the well but it takes care
of a great deal of water that would otherwise have to stand in pools about the well.
If the stock have to bz watered from the well, there should be a pipe leading to a
stock trough not less than 20 feet away, so that the stock need not come up to the
well itseli.

A well, to be safe, should be not less than 20 feet deep; that is to say, 20 feet from
the surface of the ground to the top of the water. It should go well through the surface
soil, preferably through a layer of clay. The lining should be of brick or stone laid -
in cement. Any lining that allows water to seep through it above the surface of the
water may lead to pollution. The space between the casing and the surrounding
soil should be filled with sand or earth.

The top of the well should be raised from the ground about a foot and set in cement
or masonry coping that goes at least 3 feet below the surface of the ground. Over
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the top should be laid a solid, double tongue-and-groove flooring that is absolutely
waterproof.. This is essential. Most wells are polluted by material that falls in or is
washed in from the top, and not by seepage through the soil. ’

On the well top there should be a good pump, carefully set so as to exclude leakage
from around its base. If the pump can not be used, there should be an sutomatic
tipping bucket. The well bucket should not be handled. with the hands. Many
wells have been infected by handling the bucket with soiled hands and then letting
it back into the well, the filth being then washed off into the water.

Below the spout there should be a trough with a pipe leading some distance away,
80 that the waste water may be carried away from the well.

A well constructed in the manner described above will almost always furnish water
that is perfectly safe, and the saving of sickness and trouble will many times overpay
for the expense and care involved.

For convenience in discussion, dug wells may be divided, accord-
ing to their relation to bedrock, into groups including, first, wells
that penetrate bedrock; second, wells that just reach rock; and third,
those that end in drift.

Wells that penetrate bedrock are sunk in localities in which the
drift is thin. The thickness of the water bed in the vicinity of such
wells may be less than the normal fluctuation of the water table and,
consequently, in times of drought there may be no available water in
the drift. But the rock basins generally act as reservoirs for the
storage of water which has seeped in from the drift and these wells
therefore usually carry small supplies through dry seasons. In clean-
ing rock wells, and sometimes in digging them, actual veins of water
are encountered, and this has led some people to believe that the
water is derived from sources deep in the bedrocks. Though such
an origin is possible, most of these ‘‘veins’’ are shallow water-filled
cracks formed naturally in the rock or produced by blasting. These
cracks, radiating from the well, tap all along their courses the satu-
rated zone of the overlying drift, and thus make it possible for the
well to drain a much larger area than it otherwise could.

Wells that extend to the surface of the bedrock are usually found
in areas of thicker drift than are those which penetrate the rock.
Like the rock wells, they pass entirely through the saturated part of
the drift, but they do not contain a stored supply and therefore fail
if the water table sinks to the rock surface. Consequently in local-
ities where the wells are of both types the supplies of the rock wells
last longest in times of drought, although the others, drawing from
a saturated deposit whose average thickness is greater, give a greater
average yield.

Most of the wells that do not reach rock are found in areas of deep
drift. These wells are sunk below the water level to a depth which
at the time of digging is considered sufficient to insure the required
quantity of water. Most of the wells that fail are of this kind. The
failure may usually be attributed to one of the following causes:
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(@) The well may
be tooshallow. To
be reliable it should
be sunk at least sev-
eral feet below the
lowest water level.
This work can be
most easily accom-
plished during dry
seasons.

(b) Thewell, orig-
inally deep enough,
may become ‘‘filled
in” with sand and
mud carried by in-
flowing water. In
this manner thebot-
tom of the well may
beraised in wet sea-
sons,when the water
table stands high, to
a level below which
thewater tablesinks
in dry seasons.

(¢) There may be
a permanent lower-
ing of the water
table, so that the
bottom of the well
lies within the zone
of fluctuation. This
may result from til-
ing, from a heavy
draft on wells, or
from lowering sur-
face drainage either
by removing dams
or by deepening the
channels of neigh-
boring streams.

Wells that end in
the sand or loose till
should be cleaned
about once a year;
wells that end in the
rock may need less

*S310 1018 A O[}SOTIOP PUL TI9A UOTA]s Jo WBISe[q— 0T TLADLL

45




46 GROUND WATER IN THE HARTFORD AND OTHER AREAS, CONN.

frequent attention. In any event cleaning should be the first remedy
employed to restore the yield of a well. If this is not effective, then
the well should be deepened, and if this is done when the watef is
lowest it will be easy to judge the necessary depth. Wells may be
deepened without disturbing the old wall by sinking 18-inch or
24-inch tiling from the original bottom to the required depth. A
method sometimes employed where the well ends in sand consists
in driving a “point” (p.40) into the bottom of the well to the neces-
sary depth. If the strainer is more than 25 feet below the surface
of the ground that is, below the suction limit—the pump cylinder
may be attached at some point between the surface of the ground
and the bottom of the dug well. In some wells, especially those that
end in rock, the most feasible way to increase the supply is by drilling
from the bottom of the old well. This method amounts practically to
sinking a new well except that the cost of drilling to the depth of the
old well is saved.

A use of the dug well which is popular in some parts of Connecticut
is illustrated in figure 10, the well being sunk on a hillside above the
house and barns so that water may be delivered to the buildings by
gravity and under pressure. This is an excellent device wherever it
can be used.

DESCRIPTIONS OF TOWNS.!
HARTFORD.

POPULATION AND INDUSTRIES.

Hartford is in the central part of the State, in Hartford County
(fig. 1, p. 12). TItisreached by the Highland division and the Spring-
field and Valley branches of the New York, New Haven & Hartford
Railroad, and by the Central New England Railway; by steamboat
from New York and Connecticut River towns during open season;
by electric railways from Wethersfield, Rocky Hill, Middletown,
Glastonbury, East Hartford, Burnside, Manchester, South Man-
chester, Talcottville, Rockville, East Windsor Hill, Springfield,
Windsor, Poquonock, Suffield, West Hartford, Bloomfield, Farming-
ton, Unionville, Newington, and New Britain. Post offices are
maintained at Hartford and Parkville.

Hartford was settled in 1635. The Indian name was Suckiage.
It was named Newtown, and changed to Hartford in 1637 by an act
of the assembly. The city of Hartford was incorporated in May,
1784. The town and ecity were consolidated in April, 1896. The
area is 17.29 square miles, or 11,065.6 acres.

1 The name ‘‘town’’ applied to 168 minor subdivisions of the counties in Connecticut is equivalent to
“township’’ of the Western States, except that the boundaries of the towns are irregular and their areas
unequal. Cities, villages, and boroughs are incorporated communities within the several towns and may
have the same name as the town.
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‘The population of Hartford in 1910 was 98,915. In 1912 it was
estimated to be 106,000. The population from 1756 to 1912 is shown
in the following table:

Population of Hartford, 1756-1912.

Popula- | Per cent | Per cent

tion. increase. | decrease. Year.

Year.

o Bast Hartford was set off from Hartford in 1783.
b Population for 1912 estimated. Connecticut State Register and Manual, 1912, p. 404.

The principal industries are the manufacture of bicycles, blower
systems, coil pipes, drop forgings, envelopes, fine tools, firearms,
harnesses, knit goods, leather belting, machinery, metal castings,
motor carriages, nails, organs, pins, plumbers’ supplies, railroad
equipment, rubber automobile tires, screws, silverware, typewriters,
woven-wire mattresses, and printing and binding.

TOPOGRAPHY.

Hartford lies in the middle of Connecticut River valley, about
midway between the Talcott Range on the west and the highlands
on the east. The flood plain of Connecticut River occupies the
northeast and southeast corners of the town, but elsewhere the topog-
raphy is moderately hilly, in the south owing to outcrops of trap and,
in the north, to drift and sandstone ridges. The average relief is
about 50 feet. About one-sixth of the town is more than 100 feet
above sea level and about one-third is less than 20 feet. The highest
elevation—285 feet—is on Cedar Hill, which extends a short distance
into the town from the south. (See Pl. IX, in pocket.)

A small part of the drainage reaches Connecticut River directly,
but most of it is carried by Park River, which is formed by the union
of Hog River and South Fork just west of the center of the town,
the former occupying the north half and the latter the south half of
a valley lying along the west boundary (Pl. IX). These streams
are small, discharging at times not more than 0.5 second-foot.

WATER-BEARING FORMATIONS.

Bedrock.—The bedrocks underlying Hartford are Triassic sandstones
and shales interbedded with trap rocks (Pl. VII). They come to the
surface in only a few places in the city but generally lie only a short
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distance below. The trap rocks occur in three sheets, designated the
lower, middle, and upper sheets. The middle sheet outcrops in Cedar
Hill and the upper sheet outcrops along a line extending southward
from Trinity College, but the lower sheet does not appear at the sur-
face in Hartford. Sandstone is exposed in the bed of Park River
and at other places in the town. From Connecticut River to the
center of the city, a distance of about a mile, the rock surface rises
nearly 100 feet, and the maximum relief of this buried surface
within the limits of the town is about 360 feet, the lowest elevation
being about 75 feet below sea level and the highest 285 feet above
sea level.

Both the sandstones and the trap rocks are extensively fractured,
and many of the cracks or ““seams”’ contain water.

Till.—The higher hills in Hartford, such as Cedar Hill and the
ridge marking the outcrop of the upper trap sheet, are covered with
till, consisting of mixtures of sand, gravel, and bowlders, and a small
amount of clay or rock powder. In general the till exceeds 10 feet
in thickness only in a few rock depressions and on the east slope of
Cedar Hill, where in some places its thickness is 20 feet or more.
It is therefore unimportant as a water-bearing formation, although
small quantities for domestic use might be obtained in the deeper
deposits in outlying parts of the town.

Stratified drift.—Most of the material covering the rock in Hartford
consists of stratified deposits of sand, clay, and gravel. (See Pl. IX.)
The clays, which constitute the principal part of these deposits, occur
in beds 20 to 100 feet thick along the valleys of South Fork, Hog
River, and Park River, and in a belt about a mile wide along Con-
necticut River. The clays are regarded as having a high commercial
value and are used for the manufacture of brick in the southwestern
and in the northern parts of the city. West of the clay deposits the
rock is covered principally with sand containing lenses of clay,
ranging in thickness, according to the contour of the rock floor, from
a mere film to 30 or 40 feet. The occurrence of ground water in areas
of stratified deposits is discussed on page 15.

Alluvium.—Near the middle of the eastern boundary of Hartford
Connecticut River closely approaches the rock wall, but north and
south of this place the channel swings to the east and the rock valley
is filled with drift and alluvium.. In a number of test borings made
through the valley fill near the northeast corner -of the city by the
Hartford water department, samples of the rock penetrated were
taken at intervals of 5 feet, from which the following log was
compiled. The first 35 feet of this section is alluvium, the under-
lying 40 feet of clay is believed to be a lacustrine deposﬂ;, and the
last 5 feet is probably till.
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Log of test wells near northeast corner of Hartford.

Depth in feet.

Fine silt, chiefly sand; some clay with very fine flakes of mica..... 5

Same as above but larger percentage of clay............... ... ... 10

Same, except larger percentage of sand........... ... .. . ... 15

D0 e e 20

3 25

D 30
One-half sand and one-half reddish clay; sand is about 30 per cent

.13 T 35

Clay, reddish color. ... oer o 40

D0 i 45

3 50

DO i 65

D 70

D0 i 75

D R 80

One-half reddish clay and one-half sand with a little mica.......... 85

Very fine grained red sand (sandstone powder).................... 86

SURFACE-WATER SUPPLIES.

The surface waters in Hartford are not used for public supplies,
principally because they are highly polluted. The only water avail-
able in considerable quantity is that of Connecticut River. Since
1867 this water has been used by the public system on only a few
occasions when, as a result of drought, the quantity in the reservoir
became inadequate. The last of these occasions was in the summer
of 1900, when the water was distributed without filtration or germi-
cidal treatment through certain sectiond of the city and a noticeable
increase in sickness was attributed to its use. The reports of
Dr. John L. Leal and James A. Newlands,! however, ihdicate that
with proper germicidal treatment water of Cennecticut River could
be rendered suitable for municipal use in emergency.

The experiments made in this connection showed that when
bleaching powder sufficient to furnish 1 part per million of available
chlorine was used the removal of bacteria was always greater than 99.5
per cent and the colon bacillus was not found in the treated water.
The cost of thus treating water is less than a dollar per million gallons.

GROUND-WATER SUPPLIES.

Owing to the fact that the municipal system reaches all parts of
the city, ground water is little used in Hartford. In the central
part of the city several wells have been drilled, most of which are
being used, and they yield 8 to 102 gallons a minute and average

1 Board of Water Commissioners, Hartford, Conn., Fifty-sixth Ann. Rept. (year ending Mar. 1, 1910),
pp. 33-42.

97889°—wsp 374—16————4
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47 gallons a minute. Considerable interference has been observed
in these wells on account of their close proximity to each other.
Five wells (Nos. 17, 18, 19, 20, 21 of Pl IX, in pocket, and table on
p. 51) were drilled about 75 feet apart at the offices of the Hartford
Electric Light Co., but four of them have been abandoned because
the combined yield was little more than the yield of the deepest
one alone. The abandoned wells are respectively 200, 200, 201, and
228 feet deep. Their yields as reported by the driller were 120, 150,
150, and 200 gallons a minute, respectively. However, on their
failure to deliver a combined yield of 100 gallons when in use the
fifth well was drilled. This well is 620 feet deep and its yield is 100
gallons a minute. The water is now brought to the surface by
means of an air lift. When this well was completed the other wells
were so reduced in yield that they were abandoned.

A similar condition was observed in the wells of Long Bros. and
Dillon & Douglass. The Long Bros. well was yielding 22 gallons
a minute with the pump rods ending 153 feet below the surface
until the Dillon & Douglass well, about 250 feet distant, was
pumped, the pump cylinder being 235 feet below the surface. The
yield of the Long Bros. well was thereupon reduced to only a few
gallons a mlnute, but the original yield of 22 gallons was recovered
by lowering the pump cylinder 38 feet.

The water obtained by means of wells drilled into bedrock is drawn
from fissures or seams, many of which are small. The supply in one
of thesé fissures is therefore not large and not readily replenished
when drawn upon. (See degeription of well at Hartford Sanatorium,
p. 24.) When more than one well taps such a fissure a heavy
pumping frol one well reduces the yield of the others.

The Hartford water department conducted a series of experiments
with 2-inch driven wells to ascertain the possibility of obtaining
water to supplement the present system in emergencies. Eighteen
wells were driven, some of them in a sand bar in the bed of
Connecticut River just above the Highland division railroad bridge
and some of them in Riverside Park in a swale about 150 feet west
of the river. The depths ranged from 4.5 to 48.5 feet. Steam
pumps were operated day and night for testing the flows. The best
yields, amounting to about 45 gallons a minute, were obtained at
depths of about 15 feet.

The available information in regard to the drilled wells in Hartford
is presented in the following table:
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Drilled wells in Hartford.
Elevation
]%&1_) Owner. 3 abovesea| Depth. Efxlg‘lf:r blg :ﬁgcﬂﬁ'

level.

do
11 | Btna Browing Co. . cveeeoeraeeaeiitaacacacacaaaananaan
12 P Ba.rryd& Sons, Hartford Cold Storage Co.

4 Dillon&Douglass .......................................
15 Long ros .....................

@ Well flowing.
MUNICIPAL WATER SUPPLY.

The Hartford water department was organized in 1853 and the
first reservoir of the present system was built in 1867. Others have
been added from time to time, the total now being six, which have
a combined capacity of 2,043,000,000 gallons and drain an area of
104 square miles along the crest of the Talcott Range (Pl VIII).
The water is delivered by gravity. The mains also pass through
West Hartford, supplying most of the homes in that town, and extend
into Bloomfield and Wethersfield; altogether a population of about
121,644 receives the water. The total consumption for the year
ending March 1, 1912, was 2,938,615,000 gallons; the daily con-
sumption per consumer was 68.1 gallons. The average daily con-
sumption during the month of July, 1911, was 8,450,000 gallons and
the average depletion of the reservoir, determined by gage readings,
was 8,850,000 gallons. The difference, 400,000 gallons, was
attributed to evaporation.

The supply has become inadequate for the rapidly increasing
population and another reservoir, now being constructed on Nepaug
River, is expected to increase the storage capacity of the system
about 400 per cent, thus making it capable of serving a population
of 400,000. The accompanying map (Pl VIII) shows the newly
acquired catchment area dnd details of the works.

4 QUALITY OF GROUND WATER.

Analyses of the water from six drilled wells in Hartford indicate
that much of the water from the bedrock is high in mineral content
and very hard. The wide range of composition is well shown by
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comparison of analyses 5 and 6, which represent, respectively, a soft
water of low mineral content and a very hard water of high mineral
content, especially high in sulphate. Analyses 2, 3, 4, and 6 rep-
resent waters too strongly mineralized to be suitable for boiler use
in their raw state and almost too strong for economical softening.

Analyses of water from drilled wells in Hartford.
[Parts per million; R. B. Dole, analyst.]

Constituents. 1 2 3 4 5 6
Dissolved solids at 180° C. . 916 1,098 1,249 57 1,534
Total hardness as CaCOs. . .| 332 450 570 545 32 850
Silica (8i0g). v cvvennnn. 18 |eaea.... 15 15 ..., 16
Iron (Fe)............ .. .30 .10 1.3 .12 .20 b
Caleium (Ca)...ovemnueoaaniiiiaai i, 96 157 190 196 [........ 286
Magnesium (Mg).....-...... N 52 28 29 48  fo.o..... 57
Carbonate radicle (CO3) - .ooeeneinenriinnnianaan.. .0 .0 .0 .0 .0 .0
Bicarbonate radicle (HCO3)........covieiuiiaan... 335 136 340 252 31 144
Sulphate radicle (SO4). ...cooooouiiiiiiiii 24 486 351 422 12 897
Chlorine (Cl) ... coviemeieimeiaiiieiaacaeaieaaans 40 38 139 213 2.3 .20

1. Well of Mrs. Louisa H. Sage &;,Pl' IX, No. 2), 125 feet deep; sample collected June 17, 1915.

2. Well of ZKtna Brewing Co. (PL. IX, No. 11), 400 feet deep; sample collected June 17, 1915,

3. Well of Hartford Cold Storage Co. (f’l. 1X, No. 12), 400 feet deep; sample collected June 7, 1915.
4. Well of Long Bros. (P1. IX, No. 15), depth unknown; sample collected June 16, 1915,

5. Well at Allyn House (P1. If{, No. 16), 318 feet deep; sample collected June 16, 1915,

6. Well at Retreat farm (PL, IX, No. 22), 180 feet deep; sample collected June 24, 1915,

* WEST HARTFORD

POPULATION AND INDUSTRIES.

West Hartford (PL IX), in the ¢entral part of Hartford County, is
reached by the Highland division of the New York, New Haven &
Hartford Railroad, which has a station at Elmwood, and by electric
railways from Hartford, Farmington, and Unionville. Post offices
are maintained at West Hartford and Elmwood, and outlying sec-
tions of the town are covered to a large extent by rural free-
delivery routes. The town comprises an area of 21 square miles.
It was separated from Hartford and incorporated in 1854.

The census of 1910 gave the population as 4,808, or an increase
of 51 per cent over the population in 1900. The changes in popula-
tion since 1860 are shown in the following table:

Population of West Hartford, 1860-1910.

Popula- | Per cent Popula- | Per cent

Year. tion. increase. Year. tion. |increase.
1390. . 1,930 6
1900.. 3,186 65
1910.... 4,808 51

West Hartford is largely a residential town for Hartford business
men. The principal industries are agriculture, in which dairying,
tobacco growing, and market gardening are specialties; cultivation
of flowers under glass; and manufacture of brick, motor coolers, and
water heaters. From 10,000 to 12,000 tons of ice is stored annually
for outside markets.
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TOPOGRAPHY.

The west boundary line lies along the crest of the Talcott Range
and the highest altitude in the town is on this line near its north end,
where it reaches an elevation of a little over 800 feet. The east slope
of the range is moderately steep and the genaral level of the eastern
part of the town is reached within a distance of 2 miles from the west
boundary.

A second range of hills, much lower than those on the west border,
extends through the middle of the town from north to south. These
are slightly more than 100 feet in elevation and they are irtterrupted
by several stream valleys. The lowest altitude is on the east bound-
ary, where a branch of the South Fork crosses the line at an elevation

-of 35 feet above sea level.

The drainage finds its way into Connecticut River through Park
River. Neither of these streams passes through West Hartford, but
Park River is formed by the junction of Noyes River, which lies
wholly within the town, and Hog River and South Fork, which pass
across the northeast and southeast corners, respectively. Trout
Brook receives all the drainage from the west half of the town and
enters Noyes River about 1 mile north of West Hartford Center.

,The drainage of the east half is divided among Noyes River, South
Fork, and Hog River. Noyes River joins South Fork in the south-
east corner of the town. ‘

WATER-BEARING FORMATIONS.

Bedrocks.—The indurated rocks consist of Triassic sandstones and
‘trap sheets. The three trap sheets are separated by beds of sand-
stone, and dip eastward 10° to 15° at a fairly uniform rate. The
trap rocks are more resistant than the sandstones and their outerops
are expressed in the topography by ranges of hills. Talcott Moun-
tains consist of one outcrop of the lowest trap sheet and a repeated
outcrop of the middle or main sheet. The upper sheet appears in
the range of low hills extending through the middle of the town.

The trap rocks are exposed very generally in the hills in the west
part of the town, but the sandstone is almost everywhere covered by
drift. It appears in a small exposure in a creek bed just north of
Elmwood, and is said to have been quarried at one time in the south-
west corner of the town. Both the sandstones and the trap rocks
contain numerous cracks which hold small quantities of water, as
explained on pages 20 and 22.

Till.—Except for small areas of bare rocks in the ranges of hills,
the rock throughout the town is covered with glacial drift, its maxi-
mum thickness being about 110 feet. Although the topography here
is in general an expression of the bedrock contour and hills usually
indicate a thinning of the drift in their vicinity, yet some of the
prominent hills consist entirely of drift. A well sunk at the highest
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point on a hill in the northwest corner of the town at an elevation of
400 feet had not passed through the drift on reaching a depth of 85
feet.

Till, which is a mixture of clay, sand, gravel, and bowlders, covers
the rock throughout thg highest portions of the town, being prevalent
at all elevations above 200 feet. The lower part of the till is gen-
erally saturated with water and constitutes the source of supply of
many private wells.

Stratified drift—East of the mountains, at elevations of less than
about 200 feet above sea level, the surface deposits consist chiefly of
lake beds and beach gravels. Between the mountains and. the lon-
gitude of West Hartford Center the deposits consist chiefly of gravels,
and from West Hartford Center eastward to the town line they are
chiefly sands. The clay beds, which were formed in the center of
the original lake basin, extend up the valley of South Fork into the
southeast corner of the town. The gravel beds are generally too thin
to be important as sources of ground water, and the clays are too
fine grained to give satisfactory yields. The most favorable condi-
tions for ground-water supplies in this town are afforded by the sandy
deposits in the central and northeastern parts, where moderate quan-
tities of water can generally be obtained by means of dug or driven
wells.

SURFACE-WATER SUPPLIES.

The mountain streams in West Hartford are utilized in the public
water supply of the city of Hartford. The streams on the lowlands
are too small and sluggish to be useful for power development or
public supplies.

All the streams on the lowlands, with the possible exception of
Trout Creek, are badly polluted. Hog River, before it reaches Hart-
ford, receives sewage from Bloomfield; South Fork receives sewage
from Newington; and Noyes River receives most of the sewage from
West Hartford.

GROUND-WATER SUPPLIES.

Dug wells.—Forty-five dug wells, 27 feet in average depth, were
examined in West Hartford. Four of them are known to penetrate
the rock to depths of 2 to 12 feet; two were said to just reach rock,
and the rest end in drift, most of them in stratified drift. None of
the wells that enter rock has failed, but one of the two that touch
rock fails every summer. Most of the roads in West Hartford follow
the tops of ridges and the houses are grouped along the roads. Con-
sequently most wells are sunk in ridges where the water is farther
below the surface than at the foot of slopes. Furthermore, there is evi-
dence that in some localities the water table has become lower during
the last 25 years, so that wells which formerly passed below the lowest
position of the water table are now within the zone of fluctuation.
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Some of these wells could be restored to their original efficiency by
cleaning, an operation which seems to have decreased in popularity
- about as rapidly as the prospects for the extension of the municipal
system have increased. Wells, especially those which are dug in
sand, need cleaning about once a year; othgrwise the infiltration of
sand reduces the capacity to such an extent that the wells fail, first
in dry seasons, and finally in all except very wet seasons.

Springs.—East of the outcrop of the upper trap sheet the rock
troughs are not well defined at the surface and knowledge of the rock
topography is unsatisfactory. Springs are common along the streams
and many of them are perennial, indicating the presence of contin-
uous supplies near by. A spring about three-eighths of a mile west
and a little north of Elmwood, on the Beach farm, yields nearly 20
gallons a minute, or 30,000 gallons a day, of which about 9,000 gal-
lons a day is used. The equipment includes a concrete reservoir and
pumping plant. The spring is about one-fourth mile east of the
outcrop of the upper trap sheet and near the base of the ridge pro-
duced by it. The surrounding slopes appear to be inadequate to
afford so large a supply continuously, and it is probable, therefore,
that the water delivered by this spring finds its way from the basin
west of the ridge through a fissure in the trap. The spring is about
50 feet lower than the bottom of the basin west of the ridge. Other
springs in this vicinity yield much less water, fluctuate in harmony
with the rainfall, and doubtless get their supplies from the slopes on
which they are situated.

Drilled wells.—Drilled wells, affording 2 to 20 gallons a minute,
have proved satisfactory for domestic use in West Hartford. Of the
15 wells examined, 13 obtain their water from sandstone; one does
not reach rock, but gets its water from a bed of till; and one ends in
and draws its supply from trap. These wells are distributed over the
entire town; some of them are on the trap hills, some of them in the
sandstone troughs, and others in deep drift. Among them every
geologic condition in West Hartford is encountered and their general
success indicates that water may be obtained anywhere in the town.
No very large quantities have been obtained in the traps. The wells
which penetrate these rocks generally furnish less than 5 gallons a
minute, unless they enter the sandstone, but for ordinary domestic
needs 2 gallons a minute is ample, and for other purposes there is no
reason to expect drilled wells to be successful. The largest yield yet
obtained from trap rocks is 20 gallons a minute, which is by no
means a large yield for an industrial or municipal supply. Moreover,
this yield is obtained at a depth of 343 feet, which is about as deep
as it is ordinarily feasible to drill, since at lower depths water-bearing
fissures are less numerous and generally smaller.



56 CGROUND WATER IN THE HARTFORD AND OTHER AREAS, CONN.

Increase in use of ground water in West Hartford has been at least
temporarily arrested by the extension of the Hartford water system,
many of the citizens expecting city water to become more generally
available and therefore hesitating to invest in well drilling.

SUGGESTED DEVELOPMENTS.

A rock trough lies between the outcrops of the two upper trap
sheets and is especially well defined in the south half of the town,
where it contains a small stream fed by a number of springs, some of
which yield more than 10 gallons a minute (Pl. IX| in pocket). There
are no wells in this basin, and its exact depth and water content are not
determined. Several smaller troughs lie along the foot of the Talcott
Range, all of which contain springs but no wells, as the wells are dug
near the roads, which as a rule follow the tops of the ridges in this
part of the town. In the largest basins the permanence of brooks
and springs and the frequent marshy character of the ground indicate
a thorough saturation of the mantle during most of the year, and the
conditions indicate that the water table descends only a few feet
below the surface even in the driest periods. Wells sunk in these
places might be expected to afford sufficient water for domestic needs.
At present the habitations are so distributed that the use of wells in
this basin for domestic supplies would, as a rule, necessitate convey-
ing the water considerable distances, and involve expenditures
closely approaching the cost of drilled wells (p. 39). -

In many localities, especially along the foot of the Talcott Range,
the water for private use can best be obtained from springs. Springs
so situated that the water may be delivered to buildings by gravity
usually afford very economical supplies and are to be preferred to
wells. Driven wells are recommended in areas of sand and gravel
deposits (Pl. IX) because of their high efficiency and low cost, and
where more water is required than may be obtained from a single
_ well of this type, a gang of points connected at the surface to a com-
mon main may produce the required quantity. Driven wells are
not likely to be satisfactory in localities where the water table is
maintained at a low level by underground drainage; therefore care
should be taken to determine as nearly as practicable the relation of
the water table to the surface of the ground at the point where it is
proposed to drive the well. The entire zone of fluctuation should
lie within the suction limit—about 30 feet—otherwise points can be
used only in combination with dug wells so that the pump cylinder
may be lowered below the surface. In areas covered by till (Pl. IX)
a sanitary dug well (p. 43) is best for moderate domestic use. Sup-
plies from these sources are generally of good quality and adequate
for domestic needs. Where the drift is so thin that water is not
available throughout the year and where more water is required than
may be obtained from dug wells, drilled wells may produce adequate
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quantities (p. 20). But drilled wells also furnish moderate sup-
plies of good water in areas of stratified drift, and they are generally
esteemed for their sanitary character.

Under an agreement with the city of Hartford the sections of West
Hartford which petition for the privilege may obtain city water.
At present families living along the main aqueduct are so supplied
and many other parts of the town are reached by branch lines, the
eastern half of the town being especially well supplied in this way.
(See p. 51.) In sections not reached by the Hartford mains, water
is obtained from private wells.

RECORDS OF WELLS AND SPRINGS.

The available information concerning the wells and springs of West
Hartford is presented in the following tables:

Dug wells in West Hartford.

Elevation
of water Yi:%d o
table e, to rock.

abovesea.

Topo- |Elevation| Depth
)i‘\Iap Owner. graphic | above |Depth.| to
0. position. | sealevel. water.

Feet.
Slope.... 180
-| Slope.... 185
.1 Slope.... 165
.| Plain.... 150

Feet.
169

20 | John C. Delaney...| Plain.... 130
22 | F. Larenson.... ... il 140

2 Well goes dry.
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Drilled wells in West Hartford.

Eleva-

Map tion Yield | Amount| Depth | Drilled

No. Owner. above { Depth.| per used to in Cost. Section.
lseaI minute.[perday. | rock. | year—
eve.

Feet. | Feet. | Galls. | Galls. | Feet.

1| T. Slocum. ....... 400{ 83" 5 60| (a) 1910 |$181.00 | Hardpan.
2 | Morgan Braynard 450 | 265 15 800 | 107 J..io.ii|ienas .. Hardpan; sand-
stone.
3 | W.B. Miller...... 195 | 168 6 Jooe...... 44.5 | 1910 | 420.00 | Gravel; - hardpan;
N red trap.
5 | Creamery......... 190 60 S P 2 T SO RN
12 | Schoolhouse...... 150 52 12 |eeeeee.-. 31.8 § 1910 | 120.00 | Red sandstone.
13 | Arthur Allen..... 165 | 110 3 600 47 1911 | 275.00 | Sandstone.
M| Judd...ooooaao... 155 136 {........ ({018 P I PO
17 | Joseph Apter..... 165 | 108 4.2 800 50 1911 | 270.00 Do.
18 | James Miller...... 170 | 113 10 1,160 (N PR SR
19 | M. F. Greene..... 160 | 240 6 50 65.8 [ 1909 | 313.50
24a St Mary’s Home. 130 | 100 15 fooeae..n b2 S PO
26 f d . Schwerts® 120 | 118.5 15 120 50 1907 | 300.00
oder.
37 C. W.Hall....... 130 50 3 16 1911 | 125.00
61 | W.J. MeCartney. 165 67 15 (" 1904 | 142.80 | Sana, clay, red
sandstone, shale.
69 | A. G, Wooley..... 1756 | 17 45 50 10 1900 |........
75 | Frank Steele...... 145 | 343 20 80 20 1906 | 709.00
;g Coil Pipe Co...... 90| 197 feeeeeiideeeeaann 65 1899 | 485.00
................... 85 0 O e e e

e No rock.

Springs in West Hartfora.

Ma; Elevation| Yield | Amount
N(P Owner. above per used Improvements.
) sealevel. | minute. | per day.
Feet. Gallons.
210 10
210 10 1-inch pipe.
90 ]
105 4
110 6
115 2 Pumped to bam
by wind.
120 [oo.ae.en. ‘Windmill,
220 2
280 Piped.
250 Three-fourths inch
135 10 feeeianen-s TJ‘Ye 24 mches by
175 oo 2,400
130 F 3 P
180 |ooneeneie. 9,000
110 20 12,000 | Pipe, 2 inches by 8
feet.
118 ) I OO

QUALITY OF GROUND WATER.

The analyses in the following table ‘indicate the composition of the
water of three wells drilled into the rock at West Hartford. All are
hard waters and those represented by analyses 2 and 3 are high in
sulphate. According to tests ! made by the Connecticut State Board
of Health in 1898 the water from the well at Elmwood School (depth
not given) contains 359 parts of total solids and has a total hardness
of 125 parts per million, and that from the well at the South Kinder-

1 Connecticut State Board of Health Rept. for 1898, pp. 292, 205.
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garten (depth not given) contains 166 parts of total solids and has a
total hardness of 80 parts per million.

Analyses of water from drilled wells in West H‘zrtford.

[Parts per million; R. B. Dole, analyst.]

Constituents. 3 2 3
Dissolved solidsat 180° C...... ... ... ... e eree e 253 500 630
Total hardness a8 CaCOe. .. ..o tnia ittt iai et iaaaans 142 208 210

Siliea (Si02) - cecveeeeiaott U PO S, 18
Iron (Fe)........ e e e e e e .10 1.1 .
[0 163 000 s I (07 ) N S 54 81
U B LR (011 0. £ PP PO 25 34
Carbonate radicle (COg). .0 6.4 .0
Bicarbonate radicle (HCOa3)... ...| 136 156 172
Sulphate radicle (SO4)........ ... e e e 12 220 305
(0301000 1+ X (07 2 PR 14 3.8 3.7

1. Well of H. C. Long; sample collected June 18, 1915.
2. Well of M. F. Schwertsfeder (P1. IX, No. 26), 118.5 feet deep; sample collected June 24, 1915.
3. Well east of Whitlock Pipe Factory (P1. IX, No. 80), 90 feet deep; sample collected June 17, 1915.

NEWINGTON.
POPULATION AND INDUSTRIES.

Newington is in the central part of Connecticut in Hartford County.
It is reached by the Shore Line division of the New York, New Haven -
& Hartford Railroad (station Newington), by the Highland division
of the same road (stations Newington and Clayton), and by electric
railway from Hartford and New Britain. Post offices are maintained
at Newington and Newington Junction, and mail is delivered by
rural free delivery from New Britain. Newington was taken from
Wethersfield and incorporated July 10, 1871. The area of the town
is 14 square miles.

The population of Newington in 1910 was 1,689. The population
from 1880 to 1910 is*shown in the following table:

Population of Newington, 1880 to 1910,

Popula- | Per cent

Year. tion. | increase.

. 953 2
900 1,041 9
A910. . 1,689 62

The principal industry is agriculture.

TOPOGRAPHY.

The surface of Newington is in general flat and stands at an average
elevation of about 100 feet. Cedar Mountain extends along the
entire east horder, reaching elevations of 350 feet in many places.
The highest elevation is about 375 feet, near the northeast corner of
the town. (See Pl. IX, in pocket.) '
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The principal stream in Newington is the South Fork of Park River,
which, with its branches, drains practically the entire town.. Two small
tributaries of Mattabesset River rise in the extreme southeastern
corner of the town®and drain a small area, most of which is swampy.
The general direction of the drainage is northward. All the streams.
are small, and their average fall is about 10 feet to the mile.

WATER-BEARING FORMATIONS.

Bedrocks.—The indurated rocks in Newington consist of Triassic
sandstones and shales, and trap. The trap is exposed in Cedar
Mountain. West of Cedar Mountain the bedrocks are sandstones
and shales. All the rocks exposed in the central part of the town are
sandstone. Shale appears at the surface at several places along the
western border. The forces which produced the displacements along
the eastern border of the town caused also a general shattering of the
rocks throughout the area, and cracks of various widths appear in all
the rock exposures and extend from the surface 4o depths of several
hundred feet. Because of these cracks the rocks constitute a reservoir
for the storage of underground water and form the source of supply
of drilled wells that end in bedrock (p. 20).

Till—Glacial till, a mixture of clay, sand, gravel, and bowlders
covers the rock over the hills along the east border of the town and
at many places in the central and western parts of the town. The till
was deposited by the retreating ice sheet at the close of the glacial
epoch. The most prominent characteristic of the till is the presence
of large bowlders, and the distribution of the till is marked by the
bowlders scattered over the ground or built into fences along the
roads and through the fields: In some places the till is 30 or 40 feet .
thick, in other places it barely covers the rocks; its average thickness
is about 15 feet. Till as a water-bearing formation is discussed on
page 15.

Stratified drift.—Deposits of stratified sand and gravel extend along
South Fork River and its branches and constitute the most important
water-bearing formations in Newington. Many wells have been
drilled in the vicinity of Newington Junction and Newington Center
to depths ranging from 75 feet to 125 feet before reaching bedrock.
These deposits are continuous with similar deposits, partly of lacus-
trine origin, found in Hartford and East Hartford and the towns
northward.

GROUND-WATER SUPPLIES.

In Newington the depth of the water table below the surface of
the ground, as determined by the measurement of 50 ‘wells, ranges
from 6 feet to 40 feet and averages 18 feet. The least fluctuation
occurs in the areas of deep drift in the central portion of the town.
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Fifty-two dug wells, ranging in depth from 8 to 42 feet and averag-
ing 20 feet, were examined in Newington. The yield of wells as
determined by measurements of four wells ranges from less than
one-fourth gallon to 7 gallohs a minute, the average being about 2
gallons. Thirteen of the wells examined are reported to go dry in
periods of drought. Four of the wells penetrate rock but obtain

their water from the overlying drift. The amount of water used,
reported for 25 wells, ranges from 5 to 280 gallons a day and averages

NEWINGTON.

46 gallons.
Thirteen of the drilled wells range in dep

average 116 feet; eight of these get the

Their yields ranged from 4 gallons to 40 gall
17 gallons. The quantity of water used,
ranged from 7 gallons to 1,000 gallons
gallons.

Data were obtained concerning five spring
Two of them are said to yield a gallon a 1
The quantities used f1
from 10 to 2,400 gallons and average 517 g

8 gallons a minute.

The distribution of the different kinds of

IX, and the types of wells adapted for use

page 38. The most satisfactory supplies i

from drilled wells. In the sandy area west

quate supplies for domestic use are obtaine

in gravel or coarse sand about 100 feet belo

in most of these wells will rise within 30 fee

PUBLIC WATER SUPEH

A cooperative company consisting of 20

Hubbard is president and Newton Osborne
system which furnishes water to the mem

spring on Cedar Mountain is discharged in
which it is led to Newington Center throy

member ig entitled to as much water as
is kept on the quantity.
30 years ago and the supply has been

droughts of the last three summers. The

spring situated west of the foot of Cedar

th from 48 to 232 feet and
ir . water in the bedrock.
ons a minute and averaged
as reported for four wells,
a day and averaged 376

rs used by private families.
minute, and one furnishes
rom the five springs range
allons daily. ‘
drift is indicated on Plate
in drift are discussed on
n Newington are obtained
of Cedar Mountain ade-
1 from drilled wells ending
w the surface. The water
b of the surface.

LY.

members, of which Fred
secretary, controls a small
bers only. Water from a
to a small reservoir, from
igh a 2-inch main. Each
he desires and no check

This company was organized more than

ample except during the
company has acquired a
Mountain from which, in

emergencies, water is pumped by a gasoline engine to the reservoir

on the mountain.
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RECORDS OF WELLS AND SPRINGS.

The available information concerning the wells and springs of
Newington is presented in the following- tables:

Drilled wells in Newington.

Eleva-
Ma tion Yield | Amount| Depth | Drilled
N Owner. above | Depth.| per | used to in | Cost. Section. -
o sea, minute.| per day.| rock. | year—
level.
Feet. | Feet. |Gallons.| Gallons.| Feet.
e e e e o B PP
4| Mrs. Geo. P. $388.00 | Trap.
Brimley
10| Pimm............| 80| 48 |  4|........| 29 | 1899 |........ Hardpan; brown
. sandstone,
13 | Geo. Cooley...... 248.00 | Clay; lquic:‘.ksm:ld;
gravel.
14 | John F. Bergman. 289, 00 Qujcksalnd; sand;
grave
15 | James Liquori.. 240.00
16 | Edward Goodale. 198. 00 Clay, "quicksand;
coarse sand.
17 | Carl Osear Daniel- 169. 00 | Quicksand; sand;
son. gravel.
18 | Newton Osborne. 318.00 Hardg:,n; brown
sandstone.
‘Water, top of rock.
Hardpan; brown
bin sandstone. |
39 Frank Rowley ... 135 73.5 15 (......... 3L.5 | 1906 | 145.00 | Red sandstone.
66 | Chas. Luce.... 150 | 165 25 160 18 1911 | 368.00
71 | Winter........... 160 | 232 40 f.oeil..n 10 1910 | 437.00 | Brown sandstone
183.5 feet; trap 32
feet.
Springs in Newington.
Ma Elevation] Yield | Amount
N Op Owner. above or used Improvements.
sea level. ute. | per day.
Feet. Gallons. | Gallons.
Bal Cutler ... i 140 1 10 | Tile 2 by 7 feet.
. AR P 1 10 | Reservoir 2 by 6
feet.
371 8S.8ymolon. ... 100 f..oeenen.- 2,400
40 f Churehill. . ... e 50
3 100 8 leaeann.
55 | Carlsom. . .ooue et 100 [...ennn... 60 | Barrel reservoir.
3377 70 1 60
64 | E.R.Barnard. ... ....ooooiiiiiiiiiiiiiii e e Pumped by wind.




NEWINGTON. 63

Dug wells in Newington.

i Elevation|
T [Elevation Depth Yield | Amount
l%l? Owner. graphic | above_ |Depth. tg of water i

position. | sea level. water. abg?rlc)el:ea.

élope.... 118
-{ Slope.... 118
-.| Slope.... 115
.| Plain.... 90
.| Plain.... 90
.| Plain.... 90

A. F. Pipkin..
Chas. Jocklin..
E. R. Barnard,

Carl Landell...

@ Well goes dry.
N QUALITY OF GROUND WATER.

Only one ground witer from Newington was analyzed, and the
results are given in the following table. This is a highly mineral-
ized water, very hard, containing much sulphate. According to a test?
made by the Connecticut State Board of Health in 1898 the well
(depth not given) at Center School yields better water, ag its content
of total solids is 156 parts and its total hardness 86 parts per million.

1 Connectic'ut State Board of Health Rept. for 1898, p. 291,
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Analysis of water from the drilled well of Joseph Belden (No. 81, Pl. IX), collected June
17, 1915.

[R. B. Dole, analyst.]

Parts per
million.
Total solids at 180° C. . . ... .oiioii e, 1,150
Total hardness as CaC0;. . . o ooiiiii i 580
TE T N (102 16
T00D (@) e e e e et e e Tr.
Caleium (Ca). . ot 187
Magnesium (Mg). .. .ounen et a et e e aeaeaea e 67
Carbonate radicle (COq)...oen i Tr.
Bicarbonate radicle (HCOz) . ....ooininiiiiiiiiiii i 116
Sulphate radicle (SO4). -« ovioiiomi i as 705
L0311 133 43 1 L= X (0 TR 5.3

WETHERSFIELD.

POPULATION AND INDUSTRIES.

Wethersfield, in the central part of the State in Hartford County,
is reached by the Valley branch of the New York, New Haven &
Hartford Railroad (stations at Wethersfield and South Wethersfield)
and by electric railway from Hartford. There are post offices at
Woethersfield and South Wethersfield. The town was settled in 1635
and named in 1637. Its area is 14 square miles.

The population of Wethersfield in 1910 was 3,148. The following
table shows the population of the town from 1756 to 1910:

Population of Wethersfield, 1756 to 1910.

Popula- | Per cent | Per cent

Popula- | Per cent | Per cent
tion. | increase. | decrease.

Year. tion. | increase. | decrease.

Year.

3,824 |.oeennn.. 1
2,523 [eeearannn. L7
2,705 ' R
2,693 |oeuennnnn.

2173 |- .0 19
2271 N I
2,637 16 |0l
3,148 19|l

The principal industries are agriculture and the manufacture of
tools and mattresses. Shoes are made at the State prison, which is

situated here.
TOPOGRAPHY.

The land slopes from the top of Cedar Mountain on the west bor-
der eastward to Connecticut River. The highest elevation on the
west border is about 325 feet. The land along Connecticut River is
less than 20 feet above sea level. Cedar Mountain is formed by an
outcrop of -Triassic -trap brought into position by faulting. The
rocks dip eastward and underlie Connecticut River at a depth of
about 75 feet. In this part of its course the Connecticut meanders
over a broad flood plain, of which about 4 square miles lies within
~ the town of Wethersfield.
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All the drainage in Wethersfield reaches the Connecticut through
small brooks. In the south part of the town there are considerable
areas of swamp land, but the north half is well drained. Goff Brook,
which is the only named stream in the town, rises in a small lake in
the southwest corner and enters the Connecticut near Rocky HilL .

WATER-BEARING FORMATIONS.

Bedrocks.—Triassic sandstones and shales underlie all of Wethers-
field except the extreme western part, where the trap rock comes to
the surface Owing to the great amount of faulting to which this
region has been subjected, the rocks are intensely fractured and
afford storage for ground water. The fracturing, however, is con-
fined to the upper part of the rock zone, and therefore water can
not be obtained at very great depths (p. 20).

Till.—The higher elevations in Wethersfield are covered by till, a
glacial deposit consisting of a mixture of clay, sand, gravel, and
bowlders. The till is 30 to 40 feet thick in some places, but in many
others barely covers the rock surface; its average thickness is about
15 feet. (See Pl IX, in pocket.) *

Stratified drift—The bedrock in the centra,l part of the town 1s
covered with a thin deposit of stratified drift consisting chiefly of
sand. The stratified sands found in Wethersfield are parts of the
lake deposits, which are more prominent to the north (p. 48). The
occurrence of water in stratified drift is discussed on page 15.

Alluvium.—The surface of the flood plain is alluvium. The char-
acter of the deposits underlying the alluvium has not been determined
in Wethersfield, but they are doubtless similar to the deposits that
occupy the same topographic position in Hartford (p. 48).

GROUND—WATER SUPPLIES.

Fifty dug wells, ranging in depth from 9 to 33 feet and averaging
about 20 feet, were examined in Wethersfield. The average depth to
water was 16 feet, the extremes being 1 foot and 27 feet. Nearly all
of the wells in Wethersfield end in till. Four of those examined pene-
trate rock and nine have recently failed. The daily consumption of
water was reported for 22 wells, the average being 23 gallons. Driven
points have been used to a small extent in Wethersfield, generally in
combination with dug wells. Two of these wells were examined in
which the points were driven to depths of 33 and 45 feet, respectively.
From one of these 200 gallons per day is used.

Ten drilled wells range in depth from 40 to 200 feet and average
100 feet, and yield 3 to 60 gallons per minute. The daily consumption.
reported for eight wells ranged from 6 to 3,200 gallons, excluding one
well which is not used, and averaged 475 gallons

Five springs y1eld1ng from one-half gallon to 1 gallon per minute were
observed. All weregravityspringsand three of them were intermittent.

97889°—wsp 374—16——75
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PUBLIC WATER SUPPLY.

Wethersfield is supplied with water from the mains of the Hartford
waterworks department (see p. 51), the service being metered and
controlled by the Wethersfield fire district.

RECORDS OF WELLS AND SPRINGS.

Information concerning various important features of the wells and
springs of Wethersfield is presented in the following tables:

Dug wells in Wethersfield.

Eleva- - Hon of
: Topo- ova- Depth | HOR Ol | yie1q | Amount
l\lgzp Owner. graphie a%gge Depth.| to ‘;g’gfg or | used per Dggctg‘to
position, sea lovel. water. | o3love ute. day.
sea.
Feet. Feet. | Feet. Feet.
2 | Mrs. Fois.......... Slope 45| 23 20 125
5 Standlizfaiscusu.. Plain. . 50 14.5 13 37
8 W.A. 60 22 13 47
10 |t 50 11 10 40
b 3 O P 60 1 8 52
12 | R. R. Duncan. 110 30 26 84
14 | Goodrich 85 11 7 78
20 feevennonenn 216 15 13 202
22 |eiiaaaas 225 b S O PR
23 | Cowles 223 25 24.5 198.5
24 | Michael Desm 205 29 24 81
25| H.E. W 190 28 26 164
26 | C. W. Rhodes. 190 21 20 170
29 | 0. A. Ra; 155 | 18 13 142
30| George L. Well 135 14 12 123
32 la 90 17 15 75
3 2 P xﬁ' 120 16 12 108
E L IR Hi 16| 29 22 94
36 | Dix i 150 17 14.5 135.6
39 | John A. Isaacson..| Slope. .. 110 23 19.5 90.5
40 f..... [ T, Plain. . 107 9 6.5 100.5
41 | Antone Gassner. . .| Flat. 100 24 17 83
42 | Eugene Grover....| Flat. 100 13 9 91
. 115 23 17 98
130 22 20 110
195 21 13 182
210 22 20 190
180 24 20 160
217 25 21 196
220 33 27 193
208 10 8 200
220 33 19 201
200 27 26.8 174.2
200 F:3: J PR
156 30 23 132
185 23 20 165
182 15.5 14 168
146 11 10 135
10| 24 15.5 194.5
100 15 14.6 85.5
175 23.5 19 156
135 23 22,5 112.5
125 14 12.5 112.5
45 23 10 35
40 25 23.5 16.5
45 23 10 35
45 22 19 26
30 26 1.5 28.5
32 15 13 19
35 13.5 11 24
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Drilled wells tn Wethersfield.

67

Eleva- ;
Map) ' tion Yield Amt Depth | Prilled .
N Owner. above | Depth. or to | Cost. Section.
0- s6a ute. (ﬁ“ rock, |¥oar
level. e
Feet. | Feel. | Galls. | Galls. | Feet.
1| A. Mannel...... 150 44 10 15 S%nd; ha(xi(si an;
TOWI San! 8.
7 | Goodrich.......... 170 200 5 30 Hard; atr:), brown
sandstone.
9l-..-. [ 1 S 170 116 25 0 H:Irll;fan; black
6.
13 | R. R. Wolcott..... 100 (1) R Ep Clay. Water flows.
16 | A. G. Hubbard.. 78 56 60 50 Brown sandstone.
18 | Frank Nowak 73 124 3 8 Clay; gravel.
28 | H. W. Wells. . 195 135 15 15 Trap.
34 | F. A. Griswold 117 40 | Good. | 3,200
37 | John Turner.. 24 U7 |oeoo... 6 |
38 | J. C. Warner....... 38 B T -
Springs in Wethersfield.
Eleva-
Ma; tion Yield
No Owner. above | per min- Improvements.
N sea ute.
level.
Gallons
3 1
4 1 | Keg sunk.
D 2 RS EP I ( 3 SO, Hydraulic ram.
19 } Mrs. Wallwork...... 1 | Kegsunk.
g% % | 2 by 2{foot box.

31 | Edward A. Isaacson.

QUALITY OF GROUND WATER.

An analysis of water from the 200-foot drilled well of Mrs. Goodrich

(No. 7, PL. IX) is given in the accompanying table.

It represents a

moderately mineralized, fairly hard calcium carbonate or limestone
water. According to tests' made by the Connecticut State Board
of Health the well at the high school (depth not given) yields a water
containing 232 parts of total solids and having a total hardness of
120 parts per million, or water similar in composition to ‘that from
the Goodrich well, whereas the well water at the second district
school contains 140 parts of total solids and has a total hardness of

60 parts per million.

1 Connecticut State Board of Health Rept. for 1898, pp. 294, 296.
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Analysis of water from the 200-foot drilled well of Mrs. Goodrick (No. 7, Pl. IX), collected

June 17, 1915,
[R. B. Dole, analyst.) P

Total solids at 180% C. .. . ... 337
Total hardness as CaCO;. - . . . . oot 99
Tron (€] i ieee e i .25
Carbonate radicle (COg).eroo oo i 5.8
Bicarbonate radicle (HCO3). . . ...ooooioeii 220
‘Sulphate radicle (SO4)- - -t emmeee e 41
Chlorine (Cl)acueee e ettt e eaeaneecnnaannn 23

-

EAST HARTFORD.
POPULATION AND INDUSTRIES.

East Hartford is in the central part of Connecticut, in Hartford
County. It is reached by the Highland division of the New York,
New Haven & Hartford Railroad (stations at East Hartford and
Burnside) and by the Springfield branch of the same road (stations at
East Hartford and Burnhams); by electric railways from Hartford,
Springfield, Glastonbury, Manchester, South Manchester, and Rock-
ville. Post offices: Burnside, Hockanum, East Hartford, and Silver
Lane. East Hartford was separated from Hartford and incorporated
in October, 1783. The area of the town is 18 square miles.

The census of 1910 reported the population as 8,138. The popula-
tion from 1790 to 1910 is shown in the following table:

Population of East Hartford, 1790 to 1910.

. | Popula- | Per cent | Per cent

Popula- | Per cent | Per cent
tion. |increase. | decrease.

Year. Year. tion. |increase. | decrease.

2,951 18
3,007 2

;500 16
4,455 27
6,406 45
8,138 27

The principal industries are agriculture (in which tobacco growing
is & specialty) and the manufacture of paper. The repair shops of
the Highland division of the New York, New Haven & Hartford
Railroad are situated here.

TOPOGRAPHY.

The flood plain of Connecticut River is about half a mile wide.
Its east edge is marked by an abrupt rise of 35 feet to the broad
terrace that extends eastward about 2 miles to the low hills formed
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by the outcrop of bedrock along the eastern boundary of the town.
More than half the town is less than 60 feet above sea level, and not
over one-fifth of it exceeds 100 feet. The highest elevation—250
feet—is in Laurel Park, just east of Burnside.

Connecticut River receives all the drainage from East Hartford.
Hockanum River, a tributary of the Connecticut, occupies a narrow
valley through the middle of the town, and Boyles Brook and Pewter-
pot Brook drain the remainder. All these streams are small and
occupy narrow valleys which have been cut through the terrace.

About one-fourth of the town is under cultivation, and about one-
fourth, adjacent to the river, is flood plain; the remaining half is
wooded. The terrace lands, constituting about two-thirds of the
town, support valuable tobacco fields.

WATER-BEARING FORMATIONS. -

Bedrock.—Triassic sandstones come to the surface along the east
border of the town. The highest elevation of the rock surface is
nearly 250 feet in Laurel Park, just east of Burnside. From this
point it slopes downward in all directions but most rapidly west-
ward to about 75 feet below sea level at Connecticut River. The
rock is coarse and conglomeratic, isrintensely fractured, and owing to
texture and structure it contains water which is recoverable by
means of drilled wells (p. 20). (See Pl. IX.)

Till.—Unstratified mixtures of clay, sand, gravel, and bowlders
deposited by the last retreating glacier cover the bedrock on the hills
in Laurel Park. Till'is not present at the surface in East Hartford,
where the elevation is less than 150 feet, but it forms a compara-
tively thin layer between the rock surface and the overlying beds of
stratified drift throughout the lower parts of the town.

Stratified drift—The sediments deposited in the Connecticut Val-
ley were in large part assorted and the coarse materials were laid down
along the sides and the fine clays in the center of the valley, with
materials of medium grade, as sands and fine gravels, in intermediate
positions. The zone of gravel deposits barely reaches into East
Hartford and sections of gravel are exposed in only a few places in
the southeast corner of the town and on the hillsides in Laurel Park.
Sand, however, is the predominating surface material. - It occurs
generally over the terrace lands ranging in thickness from a few
inches to 100 feet. The occurrence of water in stratified deposits
is discussed on page 15.

Alluwvium.—In the ﬂood—plam belt along the river alluvium over-
lies the stratified drift and in the northwest corner of the town it is
about 40 feet thick. It consists principally of fine reddish sand,
with a large admixture of mica and some clay. Alluvium extends
from the river to the edge of the terrace and follows up the valley of
Hockanum River to the wall of the rock valley at Burnside.
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. SURFACE-WATER SUPPLIES.

The paper mills at Burnside use water power when it is available,
but it is generally necessary to employ steam or electric power dur-
ing the summer months.

Hockanum River receives sewage from towns situated all along
its course and large amounts of waste from textile and paper mills.
The smaller streams are much polluted from the residential and
rural sections of the town.

GROUND-WATER SU‘Pi';‘LIES.

Thirty-one shallow wells, ranging in depth from 8 to 28 feet, and
averaging 16 feet, were measured in East Hartford. The depth from
the surface of the ground to the surface of the water in these wells
ranges from 2 to 23 feet, and averages 13 feet. The yield was deter-
mined approximately in two wells and found to be 3 and 4 gallons a
minute, respectively. The amount of water used from 12 of the wells
was reported as ranging from 5 to 240 gallons a day, and averaging
78 gallons. Five wells not included in this average are not used at
all. Six of the wells examined fail during periods of drought.

Measurements of 30 wells on the terrace indicate that the average
depth of the water table is about 13 feet. On the flood plain the
average depth to water is less than 5 feet, as is indicated by the "
presence of moisture at the surface throughout the greater part of
the year. The fluctuation of the water table averages about 8 feet
on the terrace, but on the flood plain it is about 2 feet, not including
the distance to which water rises above the surface of the ground in
times of flood.

Eleven drilled wells, ranging in depth from 50 to 525 feet and
averaging 173 feet, were examined in East Hartford (p. 71). Seven
of the wells penetrate and draw their supplies from the sandstone.
The yields of six wells range from 4 to 265 gallons a minute, and
average 50 gallons. The quantity of water used was reported for
two wells as 159,000 gallons and 60 gallons a day, respectively. The
cost of construction, as reported for five wells, ranged from $105 to
$247.50, and averaged $180.50.

A spring belonging to W. K. Ackley was reported to yield a gallon
a minute. The water is pumped by wind to a 40-foot tank, and the
consumption amounts to 240 gallons a day. The altitude of the
spring is 22 feet above sea level. A

The deep deposits of sand forming the terrace store large quanti-
ties of ground water. The general direction of the underflow is
westward, and the amount of the fluctuation of the water table
increases westward to the edge of the terrace. Conditions here are
favorable for the construction and operation of driven wells, and



EAST HARTFORD. 71

wells of this type are recommended to those who desire to obtain
water supplies on the terrace. It is probable that supplies suffi-
cient to form important additions to municipal systems are available
by this means in this locality.

PUBLIC WATER SUPPLY.

East Hartford is a borough but is governed as a fire district and
the water system is owned by the district. The water is obtained
in the hills of Glastonbury from brooks that feed two reservoirs
having capacities of 1,700,000 gallons and 1,500,000 gallons, respec-
tively, and from these the water is distributed by gravity. The
collecting basin comprises about 7 square miles; and is well protected
against contamination. This system now supplies most of East
Hartford and parts of Glastonbury and South Windsor, or a total
population of about 8,000. The daily consumption is about 1,100,000
gallons, or 137 gallons per capita. This supply has been adequate
and of excellent quality, but owing to the rapidly growing population
and the increasing demand for water the district is prepared to
enlarge the supply by the acquisition of other brooks in Glastonbury.

RECORDS OF WELLS.

Information concerning the wells of East Hartford is given in the

following table: :
Dug wells in East Hartford.

: : Elevation | Yield
M Topo- Elevation Depth Amount
ap Owner i 3 of water per y
. graphic above sea | Depth. to : used per
No. posigion. level. P water. table fuin- daylz

above sea. | ute.

Mary 8. Hurlburt.
Mulchy o] H
Schoolhouse..

19 J.a\l}gRan ......
21 | Charles Ott....

31 | Frederick Hayes. .
32 | C. H. Stump.
E. A, Williams.

39 | L. Burnham

a Well goes dry.
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Drilled wells in East Hartford.

M ulevatlon i Amount Drilled
ap Owmer. 1;%0‘?: gea D Yield per| pom ¥ | Depth to | V)

. epth. 3 used p

level. minute. | gay. rock. | vear—

Cost.

Herbert Kennedy..........
J. W, Crowell...... .
Mrs. John Hart....
Jacob Ott..........

N. Schug.......
Laurel Park. ...
Mrs, Levi.......
Mrs. John Hansen. . .......
Eagle Paper MillsCo.......
East Hartford Manufactur-

rRRNRRENEEG

&

@ Section: Sand; clay; hardpan; brown sandstone.
b Drilling only; 18 feet dug.
¢ Well in sandstone; steam pump.

QUALITY OF GROUND WATER.

The 150-foot drilled well of J. W. Crowell (No. 18, PL IX) yields a
hard, moderately mineralized calcium sulphate water, as the following
analysis shows. According to tests ! made in 1898 by the Connec-
ticut State Board of Health the waters of six school wells (depths
not given) in East Hartford range in total solids from 24 to 355 parts,
in chlorine from 2 to 72 parts, and in total hardness from 9 to 112
parts per million. These figures illustrate well the variability in
composition that may be expected because of local differences in the
character of the water-bearing beds..

Analysis of water from the 150-foot drilled well of J. W. Crowell (No. 18, Pl. IX), col-
lected June 16, 1915. .

{R. B. Dole, analyst:j Parts per
million,

Total solids at 180° C.. ... .. .. i 472
Potal hardness as CaCO;. .. ..o i 236
B 5 T T .30
Carbonate radicle (COg)eeeeee. it .0
Bicarbonate radicle (HCO;).oooieiiiii i iiinen teieeaann 98
Sulphate radicle (SO)eeeee i L. e 218
Chlorine (Cl)eeeenen e i ieiaaeaaaas 24

MANCHESTER.

POPULATION AND INDUSTRIES.

Manchester is in the central part of the State, in Hartford County.
It is reached by the Highland division of the New York, New Haven
& Hartford Railroad (stations at Buckland and Manchester) and by
electric railway from Hartford and Rockville; the South Manchester
Railroad connects Manchester and South Manchester, and the electric
railway from Manchester Green connects with all'passenger trains at

1 Connecticut State Board of Health Rept. for 1898, pp. 291-296.
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Manchester; stage from South Windsor to Buckland. Post offices are
maintained at Manchester, South Manchester, Buckland, Manchester
Green, and Highland Park.

Manchester was separated from East Hartford and incorporated in
May, 1823. The area of the town is 21 square miles. .

The population of Manchester in 1910 was 13,641. The population
from 1830 to 1910 is shown in the following table:

- Population of Manchester, 1830-1910.

Popula- | Per eent

Popula- | Per cent
tion. increase.

Year. tion. | increase.

Year.

6,462 53
222 27
10,601 20
13,641 29

The principal industries are agriculture and the manufacture of silk,
cotton, and woolen goods, paper, electric appliances, and needles.

TOPOGRAPHY.

Manchester is hilly throughout and practically all the hills are rock.
The highest elevation is in the southwest corner-of the town, where a
group of rocky knobs reaches an elevation of 750 feet above sea level.
Two-thirds of the town is more than 200 feet and about half of it is
more than 300 feet above sea level. The lowest elevation is 75 feet,
where the Hockanum River crosses the east boundary. The terrace
lands, which comprise large parts of East Hartford and South Windsor,
extend into Manchester and occupy most of the northwest quarter of
the town. (See Pl IX, in pocket.)

. About nine-tenths of the drainage of Manchester is received by

Hockanum River, which passes through Buckland and Manchester
and drains the north half of the town. South Branch, the principal
tributary of the Hockanum, passes through South Manchester and
drains the south half of the town. The headwaters of Pewterpot
Brook and of Salmon Brook reach into the southwest corner of the
town and receive a small part of the drainage. The fall of Hockanum
River is about 20 feet to the mile, and that of South Branch 60 to 100
feet to the mile east of South Manchester and about 30 feet to the
mile from this point west to its junction with the main stream.

WATER-BEARING FORMATIONS.

Bedrocks.—From Manchester Green westward Triassic sandstones
comprise the rock floor, but eastward the bedrocks are granite
gneisses. The dividing line between these formations is a fault
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extending due north and south through the town. The rock surface
is rugged and has a maximum relief of more than 300 feet. Joints
or cracks in the rocks are apparent in all exposures, and they afford
storage for ground water as explained on page 20.

Tdl.—On the highlands of Manchester the rock is covered with
till or bowlder clay (p. 15), which is in places more than 30 feet
thick and is of general occurrence at elevations exceeding 200 feet.
It probably occurs also in contact with the rock surface at lower
elevations where the surface material is stratified drift.. Till varfes
widely in porosity, and consequently in water-bearing capacity.

Stratified drift.—The occurrence of gravel deposits in a belt nearly
2 miles wide extending from north to south through the middle of
Manchester, and of sand covering the rock in the northwest quarter
of the town, suggests the conclusion that the stratified drift is deepest
beyond the borders of the town. The deposits of sand and gravel
are important water bearers, the porosity being high and the storage
capacity consequently large. The occurrence of water in glacial
drift is discussed on page 15.

SURFACE-WATER SUPPLIES.

Water power has been developed at Buckland, Manchester, and
South Manchester, but the supply is not adequate during dry seasons
and some of the plants have been abandoned. Mills are frequently
obliged to run slack or to employ steam power. Reservoirs for
municipal supplies have been located at South Manchester, on Porter
Brook near the east border of the town, and at the headwaters of
Hop Brook. With few exceptions these reservoirs have furnished
- adequate supplies.

Large quantities of sewage and wastes from textile mills are dis-
charged into the streams. Wastes from some of the mills in South -
Manchester are discharged on filter beds which remove a part of the
pollution, but much of the polluting matter in solution is carried
through and enters the streams. The reservoirs that supply the
town are above the sources of pollution and are protected against
contamination.

GROUND-WATER SUPPLIES.

Sixty-four wells ranging in depth from 3 to 56 feet and averaging
21 feet were examined in Manchester. The range in depth to water
was from 1 foot to 35 feet and the average was 11 feet. Most of
these wells end in till and eight of them penetrate rock. They yield
in general sufficient water for domestic needs, but 10 wells have
recently been dry. The consumption of water, as reported from 28
wells, and not including 9 wells which are not used, ranges from 5 to
120 gallons per day and averages about23 gallons.
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The depth of 27 drilled wells ranges from 45 to 500 feet and averages
about 152 feet. The yield ranges from 3 to 150 gallons a minute.
Satisfactory domestic supplies are obtained from drilled wells. Two
wells drilled at the Porter reservoir for use in the municipal system
were about 200 feet deep and yielded 50 gallons per minute, but they
were abandoned because they did not flow and the yield was consid-
ered too small to warrant pumping for municipal distribution. Fur-
thermore, when the wells were pumped several important springs
which contributed to the reservoir were cut off and it became evi-
dent that no additional supply was obtained by pumping these wells.

On the slopes in Manchester are numerous springs, some of which
are permanent and furnish sufficient water for domestic supplies.
Ten springs were examined ranging in yield from 1.5 to 15 gallons a
minute and averaging about 6 gallons. None of these are used on
account of their inconvenient situation.

PUBLIC WATER SUPPLIES.

The Manchester Water Co. supplies the village of Manchester at a
flat rate from a reservoir near Lydallville, holding between 4,000,000
and 5,000,000 gallons, and the Cheney Bros. Water Co. supplies
South Manchester from two reservoirs on Porter Brook near the east
border of the town. The reservoirs of the latter company receive
drainage from an area of about 1} square miles and have a total -
storage capacity of about 161,000,000 gallons. The population sup-
plied is 9,000. The system is partly metered.

RECORDS OF WELLS AND SPRINGS.

The available information concerning the wells of Manchester is
presented in the following tables:

Dug wells in Manchester.

Eleva-

Eleva-~ )
Topo- : Depth | tionof | Yield | Amount
Map Owner. graphic | MO0 - Ipeptn | “to | water er used | Dopth
- position. | o oo evel. water. abg%‘zlgea i ate. | per day. .

a 'Well goes dry. , b Well dug in spring.
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Dug wells in Manchester—Continued.

Topo- | Eleva- Depth g(l;vg; Yield | Amount th

lﬁap Owner. graphic tgon Depth.| to water er used D:iggk

o posigion. above water, | table | minute per day. .
sealevel. | above sea.

Ralph Noyes...... -
J. A, Roberts...... Hill. ... 160
F. 131 Buckland...| Slope.... 170

M. Schildge...._ | Slope...
76 | Fred Browsky.....| Plain...
77 | Mrs. Weidman. ...| Plain...

e Located in Bolton. ¢ Dug 45 feet; point driven 16 feet.
b Well goes dry. 2 Well dug in spring.
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Drilled wells in Manchester.

7

Elevation

above sea| Depth.

Meap
No. Owner. Tovel, -| minute.

day.

Yield per &’:{";}’g b]ger%ct%

Drilled

Feet. -

Gallons.
5

10 | Edward Hayes ...
11 Mrs Bean...........
Burr

68 | Charles Stimburg. ..
69 | Charles Pukosky....
80 | W. B. Porter.: .
% | Tocoph Hoger
oS er.
8 | BT Carrier.
86 Renney
102 CheJ(.liey Bros.

a Thr sandstone and black slate.
b Cost of whole s; stem
¢ Through san
@ Drill passed t.hrough 11 feet of rock; bottom of well is gravel
e Through red sandstone.
f ’l‘hrough sand and clay. .
g Flo ;. mineral eontent 1,000 grains per gallon.
& Total yi eld. —
TAt depth of 80 feet.,
J Not used.
k Flowing.
Springs in Manchester.
Elevation
%2? Owner. abl:‘v,gl sea ﬁ?xlgz o Improvements.
Feet. Gallons.
120 8
120 8
160 15 Piped to several houses.
160 15
220 2.5
a 405 3
340 Small.
........... 1.5
........... 4
500 2 Piped to barn.
500 15

a Spring located in Bolton.

QUALITY OF GROUND WATER.

The four analyses of water from drilled wells in Manchester reported
in the following table indicate considerable difference in mineral
content, doubtless due to local differences in the character of the

water-bearing beds.

Two of the wells yield soft water of low mineral

content and two yield hard water high in sulphate. All contain

little chlorine.
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Analyses of water of drilled wells at Manchester.
[Parts per million; R. B. Dale, analyst.]

Constituents. 1 2 3 4

Total selids at 180° C. . .o oo it 258 299 99 455
Total hardness as CaCOj;. ..} 160 55 26 255
Silica (8i0sg).ceevnu.. [ PR 12 |........ 15
TIron (Fe)...coo..... .. .25 | Tr. 7 .10
“Caleium (Ca).... . P 24 |
Magnesiuth (Mg)......... J Y S BN ) U SN
Carbonate radicle (COs3). ... .. .0 .0 .0 .
Bicarbonate radicle (HCOs) 94 58 26 74
Sulphate radicle (SOy)..... ...| 106 20 5.3 239
ChIorine (Cl). ... it aea et 4.9 2.4 4.2 21

e Much organic matter.

1. Well of Mrs. Chapman (P1. IX, No. 3B); sample collected June 16, 1915,
2. Well of H. J. Wickham (PL Di, No. 3), 125 feet deep; sample collected June 16, 1915,
3, ‘Well of F. Whitkofski (P1. IX, No. 82), 99 feet deep; sample collected June 16, 1915.

. 'Well of Joseph Hager (P1. IX, No. 83), 150 feet deep; sample collected June 16, 1915,

>
SOUTH WINDSOR.
POPULATION AND INDUSTRIES.

South Windsor, in the central part of Connecticut, in Hartford
County (P1.IX), is reached by the Highland division and the Springfield
branch of the New York, New Haven & Hartford Railroad (station
at South Windsor, East Windsor Hill, Rye Street, and Burnhams),
and by electric railway from Hartford and Springfield to South Windsor
and East Windsor Hill. The village of Wapping is reached by stage
from Buckland station in Manchester. Post offices are maintained
at South Windsor, East Windsor Hill, Wapping, Rockville R. D.

- No. 3, Burnside R.D. No. 1, and Broad Brook R.D. No.1. South
Windsor was incorporated in May, 1845; previous to this date the
town was included in East Windsor. The area of the town is 30
square miles.

.. The population of South Windsor in 1910 was 2,251. The popula-
tion from 1850 to 1910 is shown in the following table:

Population of South Windsor, 1850 to 1910.

Populsa- | Per cent | Per cent Year. Popula- | Per cent | Per cent

Year. tion. |increase. | decrease. tion. |increase. | decrease.

1,638 |oeeemeeeeeieans 1,786 feeneresan 9
1,789 9 -l 2,014 1. I
1,688 |oeeenn... 6 2,251 1200
1,902 73 I

The principal industry is agriculture, especially tobacco growing
About one-third of the town is under cultivation, and about 10
square miles is in woodland.

TOPOGRAPHY. .

The west half of South Windsor, between the longitude of Wapping
and Connecticut River, is a low flood plain, lying in general less than
50 feet above sea level. This flood plain is a little more than a mile
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wide at the southwest corner of the town and gradually narrows to
less than a half mile in the northwest corner, A terrace, 3 miles wide,
extends eastward from the flood plain. South of Podunk River the
surface of this terrace is somewhat hilly, owing to elevations of the
rock surface, which reaches a height near Vintons Mills of 275 feet;
but from Podunk River north to the latitude of East Windsor Hill
the surface is flat and stands 'at an elevation of about 85 feet. Be-
tween Podunk River and Stoughtons Brook the terrace is divided
into two benches. The upper one is continuous with the plain in the
north end of the town and the lower one, about a half mile wide, -
stands 50 feet above sea level. p

East of the terraced lands the town is hilly. The highest eleva-
tion, 390 feet, is in the northwest corner. The average stream
gradient in the hilly section is about 60 feet to the mile; in the western
half of the town it is about 20 feet to the mile.

The drainage of South Windsor reaches Connecticut River through
Podunk River, Stoughtons Brook, and Scantic River. A compara-.
tively small area along the east border is drained by the headwaters
of Hockanym River. These streams are all small and the only
power developed within the town is at Vinton Mills, where a small
sawmnill is operated intermittently.

The flood plains along the Connecticut produce hay where the
ground is not swampy.

WATER-BEARING FORMATIONS.

Bedrocks.—The bedrocks which come to the surface in many
parts of South Windsor are brown sandstones of Triassic age. These
rocks underlie the whole of South Windsor but are covered in the
eastern part of the town by a heavy mantle of glacial drift. Sub-
sequent to their deposition the sandstones throughout this region
were faulted and fractured on a large scale, and as a result the rocks
at the present time are cut in every direction by joints which hold
ground water (p. 20).

"Till.—On the hills along the east border of the town the bedrock
is covered with till or hardpan—a mixture of clay, sand, and gravel
containing bowlders, some of which are 2 or 3 feet in diameter. Till
immediately overlies the rock surface throughout the town, but in
the eastern part it is covered by stratified deposits.

Stratified drift.—Thin deposits of gravel are found in South Windsor
at elevations between 100 and 200 feet above sea level. Below
elevations of 100 feet the rock is covered with sand containing lenses -
of clay. The occurrence of ground water in glacial deposits is dis-
cussed on page 15.

Allwvium.—The flood-plain area marks the distribution of alluvium.
This deposit is about one-half mile wide except near the mouth of
Scantic River, where it extends eastward into the Scantic River
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valley, beyond the border of the town. The alluvium -consists
chiefly of sand, but small amounts of clay and organic matter are
also present.

GROUND-WATER SUPPLIES.

Sixty-four dug wells, ranging in depth from 8 to 30 feet and aver-
aging about 17 feet, were measured. The depth to water ranges
from 7 to 28 feet and averages about 12 feet. Most of these wells
are situated in stratified deposits and two of them penetrate rock.
. Thirteen of the wells have recently been dry. The daily consump-
tion, as reported for 22 wells, ranges from 6 to 4,480 gallons. Driven
points are being successfully used in South Windsor. The yield, as
determined by measurements of three wells, is about 10 gallons per
minute. The depths of seven wells range from 16 to 28 feet and
average 22 feet.

The average depth of 13 drilled wells is 123 feet, the extremes
being 38 feet and 206 feet. Their yields range from 2 to 30 gallons a
minute and average 16 gallons. The consumption.as reported for
seven wells ranges from 10 to 100 gallons a day.

Seven springs were examined yielding from 1 to 12 gallohs a minute
and averaging 4 gallons. Four of these are used for domestic supplies,
in which the consumption ranges from 60 to 500 gallons a day. All
are gravity springs, but they do not respond too readily to changes
in the weather. The springs now in use have not been known to fail.

In many places in the eastern part of the town the best supplies
both for private and public uses are to be obtained from springs.
Springs so situated that the water may be delivered to buildings
through pipes by gravity usually afford the most economical supplies
and should be preferred to wells. Driven wells are recommended in’
the areas of stratified drift in the western part of the town (Pl. IX)
because of their high efficiency and low cost, and where larger supplies
are required than may be obtained from a single well of this type a
gang of points connected at the surface to a common main is likely
to produce the required amount (p. 40). Infiltration galleries (p. 42)
situated at the base of the terrace should afford large supplies, and
this method of development, as well as the use of driven wells, should
receive consideration in connection with the proposed public supplies.

In areas covered by till (PL. IX) the best type of well for moderate
domestic service is a sanitary dug well (p. 43). Water from these
sources is generally good and is adequate for domestic needs.
Where the drift is so thin that water is not available throughout the
year and where larger supplies are required than may be obtained
from dug wells drilled wells may produce adequate quantities of
water (p. 38); indeed, drilled wells may yield domestic supplies in
any part of the town.
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RECORDS OF WELLS AND SPRINGS.

The available information concerning the wells and springs of
South Windsor is presented in the following tables:

Dug wells in South Windsor.

Eleva- tion of Amount

Topo-
M: i
ng Owner. ‘ graphic atwge Depth. Depthto| water [Yield per|™, g

wal te
position. | 0. Tevel, above per day.

‘| G. W. Hayes. i 90
Arthur M. Haves i 90
W. T. Walker.. lain, 90

Harry Tlolland. 1 115
J. afyHaycs. - | Sle 120

Schoollxouse. . 80
Geo&A. Smith. 1 80

e Well goes dry. b Depth to rock, 12 feet. ¢Depih to rock, 16 foet,
07889°—wsp 374—16—F6
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Driven wells in South Windsor.

M on Depth | Yield

a) on ep

Nov Owner. above | DePH- | 4o water, e
sea level. .

a 30 to 40 gallons used per day. b 40 gallons used per day.
Drilled wells tn South Windsor.
Ma Eleva- Yield |Amount| po .. [Drilled
Ny Owner. | abom | Depth. er used | PR | in Cost.
. sea lovl. | ute. | per day. * | year—
Feet.
11 315
12 335
18 220
23 135
28 150
67 130
79 120
80 120
86 170
88 170
89 215
90 130
94 250
95 200
99 350
e Red sandstone, & 30 feet of sand, then hardpan to rock. ¢ Sand, gravel, and rock.
Springs in South Windsor.
h Eleva- ;
: Yield | Amount
]I%? Owner. a%glv}e or used Improvements.
sea level. ute. | per day.
- v
Fect. Gallons. | Gallons.
4 | Michael McGrath.................... 95 15 70 | H; draulictam
7 | O’Connor & Havlin tobacco farm.... 138 10 100 ind an line engine.
10 [ Budy.euenomoenioii i 315 | O O, ind Piped to house and
90 2.5
120 1 . )
100 |ooeeeeanne Hydraulic ram.
100 2 Do. .
200 12
EAST WINDSOR. -

POPULATION AND INDUSTRIES.

East Windsor (PL. IX) is in central Connecticut in Hartford County.
It is reached by the Highland division and the Springfield branch of
the New York,.New Haven & Hartford Railroad, with stations at
Osborn, Broad Brook, and Melrose, and by the main line of the same
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road, with station at Warehouse Point; by electric railways from
Hartford, Springfield, and Rockville. Post offices: East Windsor,
Windsorville, Melrose, Broad Brook, and Warehouse Point. ‘
East Windsor was taken from Windsor and incorporated in May,
1768. The area of the town is 27 square miles. The population in
1910 was 3,362. :
The following table shows the population of the town from 1774

to 1910:
Population of East Windsor, 1774 to 1910.

Popula- | Per cent | Per cent
n.

Year.

Year.

2,999 2,633 [.......... a2y
3,237 2,580 |10 2
2,600 2,882 2
2,766 3,019 4|1
3,081 2,890 |.......... 4
3,400 3,158 2
3,536 3,362 6|l
3,600

a South Windsor was set off from East Windser in 1845.

About one-fourth of East Windsor is wooded and two-thirds of
the town is under cultivation. Approximately 1,200 persons are
engaged in agriculture. The manufacture of woolen and silk goods
also forms an important industry. Rye gin is made on a large scale
at Warehouse Point.

Water power is used at Broad Brook and at Windsorville, both of
which are situated on tributaries of Scantic River. '

TOPOGRAPHY.

Along the east border of East Windsor irregularities in rock sur-
face produce hills ranging in height from 200 to 300 feet. The area
characterized by this topography is about a mile wide and extends
along the entire east border. Between this area and Connecticut
River is a plain which is about 100 feet in general elevation and which
is dissected nearly to sea level by Scantic River and its tributaries.
The valleys of these streams are narrow and the areas between them
are poorly drained. This plain is probably a part of the bed of a
lake which formerly occupied much of the Connecticut Valley north
of Rocky Hill.

The principal stream, Scantic River, enters the town about a
mile west of Melrose and flows diagonally across to the southwest
corner, where it joins the Connecticut. Its principal “tributaries
are Broad Brook and Ketch Brook, which drain the east half of the
town. The west half is drained by Priors Creek and several short
brooks which empty into the Connecticut. (See Pl. IX, in pocket.)

WATER-BEARING FORMATIONS. -

Bedroc]cs —Bedrocks—all Triassic sandstones—appear at the sur-
face in the hills just east of Warehouse Point, at numerous places
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along Scantic River and its tributaries, and in the hills along the
east border of the town. Numerous joints, many of which are
watér bearing, traverse the rock in all directions and constitute the
source of the ground water obtained from rock borings, as explained
on page 23.

Till—The bedrock in the eastern part of the town is covered with -
till—a glacial deposit consisting of mixtures of bowlders, gravel, and
sand, with small amounts of clay—which ranges in thickness from
a mere film on the hilltops to 25 or 30 feet in the valleys. Wells
drilled through the stratified drift in the eastern part of the town
have all encountered till immediately overlying the bedrock. It is
believed, therefore, that till lies between the stratified drift and the
rock surface. The occurrence of water in till is discussed on page 15.

Stratified drift.—The till-covered areas are surrounded by stratified
deposits consisting of coarse sand and gravel, and gravel deposits
are found along the east border of East Windsor overlying the till at
elevations of less than 225 feet. On the plains in the eastern part of
the town the surface material is principally sand containing lenses of
clay and ranging in.depth from a few feet to about 100 feet (p. 15).

Alluvium.—Immediately along Connecticut River the surface
material is alluvium, but the deposit is only a few yards wide. The
alluvium also extends up the valley of Scantic River from its mouth
through East Windsor and Enfield.

GROUND-WATER SUPPLIES.

_ The depth of dug wells in East Windsor, as determined by measure-

ment of 31 wells, ranges from 10 to 65 feet and averages 17 feet.
Depth to water ranges from 2 to 58 feet and averages 14 feet. Most
of these wells end in stratified deposits and yield adequate supplies.
Only two wells have recently been dry. The daily consumption of
water reported for 15 wells ranges from 15 to 100 gallons. Four
of the wells examined are not used.

Twenty-seven drilled wells, ranging in depth from 86 to 386 feet
and averaging about 166 feet, and yielding 2.5 to 85 gallons a minute,
were examined. Twenty-six of these wells penetrate rock. The
daily consumption, as reported for 14 wells, ranged from 10 to 25,000
gallons.

Small springs are common along the streams but are generally
intermittent and are so situated as to be unimportant as sources of
water for domestic use. A few permanent springs on the slopes in
the central and western part of the town. are capable of development.
One of these yields about 6 gallons per minute and is subject to slight
variation throughout the year.

In the western part of the town, where the surface deposits consist
largely of sand, one of the most suitable types of wells is the driven
well described on page 40. Wells of this kind are especially desirable
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for tobacco irrigation, as they may be sunk at convenient spots in
the fields and may be constructed in a few hours and at a very moder-
ate cost. Such wells would be very useful in fields to which water
must now be hauled from distant wells.

PUBLIC WATER SUPPLY.

A private company supplies water to Broad Brook, principally
for fire protection but to some extent for domestic use. One reser-
voir, about 5,000,000 gallons in capacity, is situated about 14 miles
southeast of the village. The revenue is collected at a flat rate. A
reservoir might be constructed 2 miles east of the city near the head
of the tributary that joins Broad Brook just north of the city, but
the quantity of water carried by this stream should be determined
before any development is undertaken. The available head is about
75 feet and the catchment area is about 3 square miles. Wells
might also be sunk by driving perforated well casings into the strati-
fied deposits near Scantic River to a depth of about 100 feet or to

bedrock.
RECORDS OF WELLS.

The available information relating to the wells in East Windsor is
set forth in the following tables:

Dug wells in East Windsor.

Eleva-

Eleva- tion
Ma; Topo- tion Depth of Yield | Amount| Depth
NP Owner. graphic | above |Depth.| to | water | per used 0
. pos1 ion. sea water. | table | minute. | per day.| rock.

level. above

ses.

W.H, ’I‘alloott....
John Sheridan....

e Well goes dry.
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Drilled wells in East Windsor.

Elova- Amount;
Map tion. Yield %05 | Depth | Drilled
No. Owner, - above | Depth. mgler or to in Cost,. Section.
- sea ute. & rock. | year—
level. Y.
Feet, | Feet. |Gallons.Gallons.| Feet.
3| H.W.Allen........ 105 222 | 30 50 120 | 1906 |$444.00 | Sand; clay; brown
sandstone,
150 270 22 60 100 { 1900 | 540.00 | Sand; clay; hard-
pan.
150 100] 15 75 50 | 1902 |........
310 8 |euenn.. 40 | 1900 | 620.00 | Sand; gravel; hard-
230 150 75 60 | 1905 | 300.00 | Sand; hardpan
148 109 40 56 | 1910 | 218.00 Do.
150 102 40 60 | 1907 | 204.00 Do.
150 100 48 73 | 1911 | 200.00 Do.
178 138 40 86 | 1910 | 276.00 Do.
180 257 34 135 | 1910 ,| 514.00 Do. |
175 109 12 ... 1911 | 218.00 | Sand; quicksand;
‘bowlders,
180 86 32 ...l 70 | 1900 | 360.00 | Sand; quicksand;
hardpan.
170 154 8 ... 48 | 1911 | 340.00 | Sand;
200 386 2.5 40 21| 1910 | 772.00 | Sand; clay; hard-
pan.
145 143 5 60 1909 !321.75
.- 145 298 50 25, 000 168 { 1910 96.00 | Sand; hardpan,
43 | Fred Ellsw . 145 160 |Small. f........]-veunenn 1885 f........
44 | Albert Ellsworth. . 135 1,285 166 | 1911 | 492.00 | Sand; clay; hard-
. pan. N
49 | John Sheridan.. ... 200 102 6 20 10 | 1910 | 204.00 | Sand; hardpan.
50 { Joseph Titus....... 200 155 10 10 23 | 1911 |310.00 Do.
51 | John Leantie...... 200 210 8 ... 80 | 1911 | 420,00 | Sand; clay; hard-
. pan.
52 | Michael Dunn..... 195 90 (2 PP 38| 1 190.00 | Sand; hardpan.
53 | Wm. Stasowitz 87 25 fo....... 23 | 1910 |174.00 Do.
54 | Andrew Hoffman .| 210 8 1 10 30 40 | I 172,00 Do.
55 { Jacob Gilson... 215 e 3 ........ 32| 1911 |228.00 Do.-
57 | Geo. Barnard,..... 220 211 9 1611 | 422.00 Do.
60 | Howard Hamilton . 225 86 76 | 1910 | 172.00 Do.

QUALITY OF GROUND WATER.

The deeper of the two wells analyses of whose waters are given in
the accompanying table yields a highly mineralized sulphate water.
Data at other places in Connecticut, however, do not corroborate the
conclusion that the shallower rock water is uniformly better than the
deeper, and possibly the results of analyses of other rock waters in
East Windsor would indicate opposite conditions.

Analyses of water of drilled wells in East Windsor.

[Parts per million; R. B. Dole, analyst.)

Constituents. 1 2
Total solids at 180° C........ bt aeaaeeeeteeaaeiiiseeaeeieea e JU 202 849
.. e feeeacesencaaianaan 142 133
................ 10
........ Tr. .15

................ 54

........ 1.5

.0 .0
i 182 86
Sulphate radicle (805) 1 344
Chlorine (Cl)......... 6.9 29

1. Well of E. New Pl, IX, No. 33), 148 feet deep; sample collected June 18, 1915,
5 Well f Bobert pardes e oo S Joass, 1915,

t (P, 1X, No. 37), 888 feet deep; sample colleo
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WINDSOR.
POPULATION AND INDUSTRIES.

Windsor, in the central part of the State, in Hartford County,
reached by the Hartford division of the New York, New Haven &
Hartford Railroad, with station at Windsor and flag stations at Wil-
sons and Haydens; by electric railway from Hartford to Rainbow
and from Springfield. Post offices are maintained at Windsor, -
Poquonock, Rainbow, and Wilson.

Windsor was settled in 1635 and named in 1637. The area of the
town is 31 square miles.

The population of the town in 1910 was 4,178. The following
table shows the status of population from 1756 to 1910:

Population of Windsor, 1756 to 1910.

Year.

Year.

3,204 44l
3,865 [78
2783 |.oeennnn..

3,058 10,
2054 |.......... 3

& East Windsor was set off from Windsor in 1768.

About one-third of Windsor is under cultivation. The principal
industry is agriculture, the main crop grown being tobacco.

Nearly one-half of the area included in the town is wooded.

Water power is developed at Rainbow and Poquonock, both of
which are situated on Farmington River.

TOPOGRAPHY.

Windsor lies entirely within the area once leveled by glacial lake
deposits, and the present topography has been produced by the
dissection of the lake plain. The highest elevation in the town—
270 feet above sea level—is on the boundary near the northwest
corner. At no other place does the elevation exceed 220 feet. The
flood plain of Connecticut River, which is less than 20 feet above sea
level, is about a mile wide near the mouth of Farmington River,
but narrows both northward and southward from this locality, cov-
ering an area of about 3 square miles. The average elevation of the
town is about 150 feet, and about four-fifths of its area lies between
100 and 200 feet above sea level. (See Pl. IX, in pocket.)

Farmington River has cut a narrow, steep-walled valley across the
town and its tributaries are short and straight, leaving considerable
areas between them without adequate drainage. Small lakes and
ponds are found on these areas after rains, and in two or three shallow
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basins between Poquonock and North Bloomfield water stands
throughout the year.. Previous to the ice invasion Farmington
River probably flowed due south from Farmington through South-
ington and Cheshire to the sound at New Haven. Its valley was
dammed by glacial deposits at Southington, and the stream was
deflected northward along the Talcott Mountains to Tariffville, where
it found a passage through the range and then meandered across
the lake plain in Windsor to Connecticut River. The total fall of
the river within the limits of Windsor is 100 feet.

WATER-BEARING FORMATIONS.

Bedrock.—Triassic sandstones and shales underlie the town and
are exposed at several places along Farmington River and in some of
the gullies tributary to it. Trap rocks do not outcrop in Windsor
but appear at the surface near the town line in East Granby and,
overlain by sandstone, extend eastward through Windsor. Both the
sandstones and the trap have been intensely fractured. Numerous
cracks, cutting the rocks in all directions, dipping at all angles, and
ranging from microscopic size to widths of several inches, afford
storage for ground water. The occurrence of water under these
conditions is discussed on page 20.

Till.—The till consists of unstratified glacial débris deposited by
the melting ice. The material is principally sand, but contains a
small amount of clay and a large amount of gravel and bowlders.
Till covers the rock in the north part of the town and in patches
along Farmington River and southward to Wilson. The thickness
of the till is variable, owing to the unevenness of the rock surface.
In the deepest portions it is about 50 feet thick, but the average
thickness is probably not more than 20 feet.

Stratified drift.—Stratified drift occurs quite generally in Windsor.
It consists chiefly of sand in the north parts of the town, but contains
beds of clay in the extreme southern part. These deposits corre-
‘spond in geologic position to the terraced deposits on the east side
of Connecticut River in South Windsor (p. 15).

GROUND-WATER SUPPLIES.

- Twenty-four shallow wells, ranging in depth from 8 to 36 feet and
averaging 16 feet, were examined. Ome of these, a driven point,
10 feet deep and 1% inches in diameter, yielded a good supply of
water; the others were dug wells of the usual diameter, about 2%
feet. The approximate yield of three of the wells was determined
as 3.5 gallons, 4 gallons, and 8 gallons a minute, respectively. One
well which yielded a very small quantity at the time it was examined
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was said to fail in dry weather. The quantity of water used was
reported for 12 wells, the range being 15 to 60 gallons and the average
26 gallons a day. All the wells examined end in the drift.

The depth of drilled wells in Windsor, as estimated by examination
of 10 wells, 7 of which end in bedrock, ranges from 44 to 337 feet
and averages 147 feet. The yields were reported for 5 wells and
range from 4 to 35 gallons, averaging 15 gallons a minute. The con-
sumption, as determined for 6 wells, ranges from 20 to 45 gallons
a day and averages 35 gallons.

Measurements of 23 wells indicate that the water table lies 3 to 34
feet below the surface of the ground in Windsor, the average depth
being 12 feet. Owing to the incomplete drainage, however, water
stands at the surface of the ground at many places between the
stream courses during the greater part of the year, and in and near
such places adequate water supplies are readily obtainable. The
wide distribution of sand deposits in Windsor favors development
by means of driven wells, which would meet a special need for the
cultivation of tobacco, the growing of which is confined to the sand
Plains.

RECORDS OF WELLS AND SPRINGS.

Information concerning the wells and springs examined in Wind-
sor is presented in the following tables:

Dug wells in Windsor.

El Eleva%
Topo- * ke .| Depth on ot | yield | Amount
%ﬁ}f Owner. graphic | atgglv}e Depth. to ‘g"ﬁfg per | used per
position. | oavel water, above | Minute. | day.
sea.

Feet. Feet. Feet.

120 13 10

90 18 13

100 10 7

120 20 16

92 13 9

76 9 6

130 12 9

140 27 13

145 15 12

125 3

130 9 7.

110 8 5.

10 8.5 6.

140 15 14

920 17 15

100 20 17

100 13 9

104 9 6

920 36 33.5
83 32 318 .

10 < T P, 60
A, eeeccns 30 18 17 13 |oeeeeeones 0
36 | Seth Marsh............ Hill....... 55 20 14 4 3.5 30
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Drilled wells in Windsor.

Eleva- :
Map ion. Yield | Amount Depth | Drilled
Owner Depth. used per °p in Cost.
No. above P PeT | to rock. d
sen level, mixx)letfte. day. year.

BEBIBR S wom

e Sandstone.

Springs in Windsor.

Eleva-~
Yield
l%ag Owner. at}bgse Depth. er
sealevel. te.
Feet. Feet. | Gallons.
8 140 [.......... 3
33 25 |eunucnnnns 1.5

QUALITY OF GROUND WATER.

The four analyses of water from drilled wells represent supplies
moderate in mineral content but rather hard. They are all of the
calcium carbonate type and low in sulphate and chlorine.

Analyses of water from drilled wells in Windsor.
[Parts per million; R. B. Dole, analyst.)

Constituents. 1 2 3 4
Total Solids ab 180° C. ...\ onne it ittt ainaacaeaaaaaan 358 172 218 195
Total hardness as CaC0z. ... iioi it iiieiiicae s 190 84 155 112
J L ) P .10 .30 Tr. Tr.
Carbonate radicle (CO8).ecmeeeeenaraanmeneneiieacereiceeeeneeaaaeees Tr. 2.8 4.8 Tr.
Bigarbonate radicle (HCO;) ..| 278 137 202
Snlphate ( 0,). 24 27 11 4.3
L0 T T Y (& ) T PRI 32 4.4 2.1 6.4

Well Mills (P1. IX, No. 30), 135 feet deep; sample collected June 17, 1915,
Woll o1 B, Araitn (PL TX, No. 10), 167 foot est desp; samplo collected June 18, 1915,
Well f Albert Amurlus (Pl IX, No. 26), 82 ; sample collected June 17, 1915.
ell of Mrs. 0."B. Moore (P1. IX No. 27), 111 foot eep, sample collected June 17, 1915,

BLOOMFIELD.

1.
2.
3.
4.

POPULATION AND INDUSTRIES.

Bloomfield, situated in the central part 6f Connecticut, in Hartford
County, is reached by the Central New England Railway (stations at
Cottage Grove, Bloomfield, and North Bloomfield), and by electric
railway from Hartford. The post office is Bloomfield. Rural free
delivery serves outlying parts of the town.
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The town was incorporated in May, 1£35. It has an area of 28
square miles. X

The population of Bloomfield in 1910 was 1,821. The population
from 1840 to 1910 is shown in the following table:

Population of Bloomfield, 1840-1910.

Popula- | Per cent | Per cent Popula- | Per cent | Per cent
Year. thn. | iorease. | decrease. Year. tion rease. | decrease
..................... 1880... .o 1,346 4. 9
1,412 [ 2 R 1890 . ... ... 1,308 }.......... 3
1,401 {.......... 0.8 |]1900................ 1,513 153
1473 Y I 1910, ..l 1,821 20 | .ol

The prmclpal industries in Bloomfield are dairying and agmculture
Tobacco is grown on a large scale.

TOPOGRAPHY.

The west border of Bloomfield lies along the crest of the Talcott
Mountain range. The elevations along this border are 500 to 800
feet above sea level. The land slopes steeply eastward and the level
of the plains is reached within a distance of about 2 miles. The
eastern two-thirds of the town stands about 150 feet above sea level
and constitutes part of the lake plains which extend along both sides
of Connecticut River above Hartford.

Hog River is formed by the confluence of Wash Brook and other
smaller brooks near Cottage Grove. Its headwaters receive the
drainage from all parts of the town. The average fall of Wash Brook
is about 6 feet to the mile. A very small amount of drainage passes
into Mill Brook which crosses the extreme northeast corner. The
eastern part of the town is very flat and the streams have not estab-
lished a complete drainage system. There remain therefore many
undrained or poorly drained areas which are swampy throughout the
greater part of the year. (See Pl. IX, in pocket.)

WATEBEBEARING FORMATIONS.

Bedrocks.—The indurated rocks in Bloomfield consist of Triassic
sandstones, shales, and traps. The outcrops of the three trap sheets
produced the Talcott Mountains. Sandstones overlie the traps in
the eastern part of the town but are covered by drift. A character-
istic feature of the bedrocks is the extensive fracturing, as a result of
which they constitute an important reservoir for the storage of
water (p. 40).

Till.—VUnstratified deposits of sand, gravel, bowlders, and small
quantities of clay cover the rock on the hills along the west border
of the town. These deposits vary in thickness according to the
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topography. On hilltops bédrock is exposed or barely covered, but
on slopes the mantle is in some places 50 feet thick. The till extends
eastward to the base of the hills. Its distribution is indicated by
bowlder-strewn fields and stone fences and its thinness in general is
indicated by the numerous outcrops of bedrocks. The quantity of
water in the till is variable, depending on the rainfall, porosity of the
material, and topographic position (p. 15).

Stratified drift.—The plains in the eastern part of the town are part
of the bed of an ancient lake which once occupied a large area in the
Connecticut Valley north of Rocky Hill. The deposits here consist
. principally of sand with lenses of gravel along the west margin. ~ The
sand deposits in the central and eastern parts of the town range in
thickness from 10 to 125 feet. They contain fairly large quantities of
water and are porous enough to yield adequate supplies for domestic
- use and the irrigation of tobacco fields (p. 15).

GROUND-WATER SUPPLIES.

In Bloomfield the depth of the water table below the surface of the
ground, as determined by measurements of 44 wells, ranges from 5 to
30 feet and averages 13 feet. The fluctuation is greatest in the hills
along the west border of the town, where extreme variations are com-
mon, owing to the rapid u:nderﬂow on the steep slopes. In the east
half of the town the stratified deposits are thick and the underflow is
not rapid. At many places water stands on the surface throughout
the year. In this section the fluctuation is very slight.

Forty-six dug and driven wells examined in Bloomfield range in
depth from 7 to 43 feet and average 18 feet. .Three of these are
reported to pass entirely through the drift and to penetrate rock.
The quantity of water used, as reported for 20 wells, ranges from 2 to
50 gallons a day and averages about 20 gallons.

Six of the driven wells in the northeast corner of the town range
in depth from 10 to 25 feet, the average being 16 feet, and the points
commonly used are 3 feet long and 1§ inches in diameter. These
wells obtain water in the stratified deposits and furmsh supplies for
domestic needs and for tobacco 1rr1gat10n

Thirteen of the drilled wells range in depth from 28 t6 190 feet and
average 98 feet. Eight of these wells draw water from bedrock..
Ten wells were reported to yield 5 to 20 gallons a minute, the average
being 13 gallons. The quantity of water used, as reported for four
wells, ranged from 5 to 75 gallons a day, and the daily average per
well was about 50 gallons. The wells cost $100 to $300; the average
for five wells was $226.

Six springs examined in Bloomfield -yielded one-half gallon to 11
gallons a minute and averaged 4} gallons. Four of these furnish
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prerate supplies, the quantities used ranging from 20 to 400 gallons a
day and averaging 153 gallons.

" The small gravity springs found along the slopes of Talcott Moun-
tains are both convenient and economical for use where arrange-
ments can be made to deliver their water to houses and barns. In
the hilly sections of the town, where springs are not available, suitable
supplies can probably be obtamed from dug wells equlpped as
described on page 43.

On the sand plains in the eastern part of the town driven wells are
recommended for domestic use and for tobacco irrigation. In the
areas where unstratified drift constitutes the rock cover driven wells
can not be used to advantage, but dug wells will generally furnish
insufficient water for domestic needs.

Drilled wells are not dependent on the character of the rock or drift
and may be expected to furnish moderate quantities of water
anywhere in the town.

REOORDS OF WELLS AND SERINGS.

The available information concerning the We]]s and sprmgs of
Bloomfield is presented in the following tables:

Drilled wells in Bloomfield.
Elevation Yield | Amount Drilled
Map Depth
Owner. above | Depth. used per in Cost.
No. sea level. v ln]l;l?.lrte. da.ype torock. | voor.

SHRRR
L':l

gsz Mrs. G, K. Marvin

55 | Hutchinson....
61 | Carrol Davis.....
72 | Edw. McKune..
75 | Geo.J. Maher................

@ Trap; schist; trap. b Till; hardpan. ¢ Hardpan; black shale. 4 Sand; quicksand.
Springs in Bloomfield.
Map Elevation| Yield | Amount
No. Owner. above r used per Improvements.
e sea level. ute. day. -
Feet. Gallons.| Gallons
1[AdamB..c.ecuiiiiiiiiiiaineennns 140 foooee..... 40
3 | W. Waugh.. . 150 0.5 20
25 | AL Kelly. neoommiiiiaicaciaenas 199 1 150 Compmssedeir system; gas
29 | Connecticut Children’s Aid Plped to buildings.
35 | Gillmartin........co..oenaean.. ..
4’; W.C Ié[vubbard ...| Piped to house.
5 . C. ceee .
67 | P. C. Banfiel..
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Dug wells in Bloomfield.
Elevation
Topo- |Elevation] Depth s Amount
lﬁ? Owner. graphic | above |Depth.| to °fg§i?r gﬁ’%&%ﬂ' used Derggll;m
: position, | sea level. water. aboveses.| - * | per day. .

12

do.............| Flat....} 15| 7 | 5 | 110 |.......... 2
45 Alir dMarsha.ll.... Flat..... 135 0
48 Hill 1201 18 | 14 | 106 |.....e..-. 5
49 120 5
56 125 30
58 120 10
59 130 30
60 160 10
62 140 20
65 145 43 15
66 126 11 8 117 .
68 130 14.5 1.5 118.5
69 110 18 8.5 10L.5
70 100 20 19 81
7l 110 14 11 '+ S D P,
73 Flat 115 30 27 88
74 | Wm. Rockwell....| Slope.... 150 13 10 (1 N PO P,

e Well goes dry.
Driven wells in Bloomfield.
Elevation
Lﬁ? Owner. graphic | above | Depth. [Diameter. Yieldé;er
: position. | sealevel. "

QUALITY OF GROUND WATER.

The water from the 63-foot well of George J. Maher was analyzed
as indicated in the accompanying table and was found to be hard

and rather high in its content of chlorine.
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Analym of water from the 63-foot drilled well of George J. Maher (Pl. IX, No. 75), col-
lected June 17, 1915. °

[R. B. Dole, analyst.]

Parts per

million.
Total solidsat 180° C. .. ..o it 722
‘Total bardness as CaCO3 ....................................... 387
Silics (B105) . « « o evvoei e 10
603 (I TP 1.5
Caleium (C). oueeo i 95
Magnesium (Mg). .. ceonoinenai e 26
Carbonate radicle (CO3)auunm e et Tr.
Bicarbonate radicle (HCOg)- . . .o oot i 75
Sulphate radicle ¥SO,). - oo eeimi i 19
(0100 o1 1= (6 ) S 245

STAMFORD.

POPULATION AND INDURSTRIES.

The town of Stamford is in the southwest part of Fairfield County,
bordering Long Island Sound. It is reached by the New York divi-
sion of the New York, New Haven & Hartford Railroad, which has
stations at Stamford and Glenbrook; by the New Canaan branch of -
the same road, with stations at Glenbrook, Springdale, and Talmadge
Hill; by steamboat from New York; by stage from Pound Ridge and
Bedford in New York, Long Ridge, High Ridge, and North Stam-
ford; and by trolley from Darien, Greenwich, Sound Beach, Spring-
dale, Shippen Point, and Glenbrook. Post offices are maintained at
Stamford, Glenbrook, and Springdale. Rural free delivery covers
outlying parts of the town.

The area of Stamford is 38 square miles. It was settled in 1641
under New -Haven jurisdiction, was named in 1642, end was incor-
porated under Connecticut in October, 1662.

The population of the town in $910 was 28,836; of the city, 25,128,
The population of the town from 1756 to 1910 is shown in the follow-
ing table: .
Population of town of Stamford, 1756 to 1910.

Popula- | Per cent | Per cent Year. Popula- | Per cent | Per cent

Year. on. | increase. | decrease. ’ ) on. |increase. | decrease.

The chief industries are agriculture and the manufacture of arti-
ficial leather, bronzes, camphor, carriages, .cocoa, cod-liver oil,
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chocolate, drugs, dyestuffs, extracts, furs, hats, ink, insulated wire

and cable supplies for rubber manufacturers, iron castings, japans

and varnish, knit goods, locks, machinery, music boxes, Paris white,

paints, pianos, pottery, shirtwaists, shoes, stoves, thread, a.nd

whiting. '
TOPOGRAPHY.

P

The surface of the town is, in general, rugged. Elevations exceed-
ing 100 feet are found within a quarter of a mile of the shore, and
the hills increase in height northward, reaching an elevation of 570
feet on the.north boundary in the northwest corner of the town.
The topography of Stamford has been produced by the dissection of
a plateau and the subsequent deposition of glacial drift over the
surface. With the possible exception of a few drift mounds, the hills
are remnants of an old highland gashed by innumerable stream
valleys, which are lined with glacial deposits. (See Pl. X, in pocket.)

The principal rivers are the Rippowam, the Mianus, and the
Noroton. The Mianus is the largest stream, but it lies near the
boundary in the northwestern corner of the town and its drainage
area in Stamford is comparatively small. In the vicinity of River-
bank the valley of this stream is constricted and the river falls 60
feet in less than a quarter of a mile, but north of Riverbank for a
distance of 2 miles there is a flat, marshy valley floor, the remnant.
of a small glacial lake. Noroton River forms the east boundary of
the town, from 1} miles above Springdale to the Sound, and it also
drains only a small part of Stamford. - Rippowam River passes
through the town from north to south, and, with its tributaries,
drains the greater part of it.

About one-fgurth the area of Stamford, comprising most of the
slopes, is forested. In the northern part of the town woods extend
well into the valleys. The hilltiqps are generally bowlder-strewn
grass lands. The plowed lands compnse less than one-quarter of
the town, the small gardens and grain fields being separated by
relatively large meadows.

WATER~BEARING FORMATIONS.

Bedrocks.—The indurated rocks of Stamford are crystalline schists
and gneisses. They are exposed in many places and are encountered
in all of the drilled wells, in many of the dug wells, and even in the
excavations for buildings in the city. The rock surface is uneven
and appears to correspond very closely to the topography of the
present land surface. Almost all the hills reveal rock ledges on
their slopes and erests, and in many places the rivers have rock beds.
All these rocks are cut by joints that afford passage for water, which
oan frequently be seen trickling from them in the exposures along
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the roadsides. For further discussions of water in the bedrock see
page 40.

Till—Unstratified glacial deposits are found in all parts of the
town except in some places along the shore, where beach sand has
accumulated, and in narrow belts along the principal streams, where
stratified drift is found. Unstratified deposits abound in bowlders,
some of whioh are 2 feet in diameter, and over large traots the bowl-
ders lie at the surface so close together as to almost touch. Where
the land is tilled they have been in large part cleared away and used

~in building fences. In a few places the mantle of till is 60 to 75 feet

-

thick; in general it is thin, and the average thickness is probably not
more than 20 feet. Rocks are exposed in practically all the hills
and in'most places the streams have rocky beds. Many of the do-
mestic water supplies in the rural districts are obtained from the till.
Stratified drift.—The stratified drift occurs in a manner suggesting
that it was deposited by glacial streams that occupied valleys prac-
tically identical with the valleys that contain the present streams.
Kamelike deposits of stratified material are found in the northern
part of the town, and stratified deposits form a conspicuous terrace
in the southern part of the town, just north of the city of Stamford,
on the east side of Mill River. The shore line is digitate, and the
inner margins, as, for example, the shore of Wescott Cove, are sand
beaches; the projections, however, such, for example, as Shipman
Point, are covered with till. The gravel deposits in the northern part
of the town and immediately north of the city should afford good
supplies of water to driven wells, the conditions being especially
favorable in the vicinity of Springdale and Glenbrook. For discus-
sion of the occurrence of water in stratified deposits see page 15.

SURFACE-WATER SUPPLIES.

The topography of the north half of Stamford is favorable to the
utilization of surface-water supplies. Streams and springs are numer-
ous, and the slopes are steep and thinly covered with drift, affording
suitable conditions for controlling the run-off. The reservoir of the
Stamford water department is situated in the valley of Rippowam
River at North Stamford. A small dam has been constructed on a
short tributary of the Mianus in the northwest corner of the town to
control a seldom-used emergency supply of 14,000,000 gallons for
Greenwich.

Sites at which impounding reservoirs could be built are numerous
in the northern part of Stamford. The best site is probably that in
the valley of Mianus River in the vicinity of Riverbank.

No sewage enters the streams in the northern part of Stamford
except that from the usual rural settlements, but owing to the rough

97889°~—wsp 374—16——7



-~

98 GROUND WATER IN THE HARTFORD AND OTHER AREAS, CONN,

topography and the steep slopes a large proportion of domestic and
farm wastes is washed into the streams.

GROUND-WATER SUPPLIES.

Almost all the shallow wells in Stamford are sunk in glacial till
and most of them either penetrate or closely approach bedrock. In
the areas of deeper drift, as in the southeast part of the town, a bed
of coarse gravel with some clay furnishes a good permanent supply
wherever wells have penetrated it. Where the drift is thinner water
is obtained chiefly from a zone of comparatively thin deposits just
above the rock. The rough surface affords numerous small drainage
slopes which are favorable for both dug wells and springs, and few
wells fail in dry seasons.

In the deeper valleys, such as that of Noroton River, water is easily
obtainable and is abundant, as these valleys generally contain de-
posits of sand and gravel. A well sunk by Mr. Waterbury, in Glen-
brook, illustrates a practical method of procuring good supplies in
such places. The well was made by driving a 6-inch well casing
through 30 feet of sand to a bed of gravel. It was completed in a
few hours and its yield was larger than could be determined by the
methods commonly employed in pumping drilled wells. It is situ-
ated near Noroton River and ends at a level below the bed of the
stream.

The range in depth of 139 shallow wells examined in this town lies
only between 10 and 30 feet and the average depth is about 20 feet.
The average yield, as computed from reports on 7 wells, is 3.7 gallons
a minute, but the true average of all the wells would probably be
less than 3 gallons a minute. Out of 35 wells, including none that
were unused, the average daily consumption was found to be about
20 gallons to the well.

Of the wells examined 11 were said to have failed in dry seasons,
and 24 were said never to have failed. No information was obtained
on this point concerning the remaining 104 wells.

All the drilled wells in Stamford of which records were obtained
end in crystalline rocks. With few exceptions, these wells yield
water that is sufficient and suitable for domestic use. The number of
drilled wells in the city of Stamford is relatively large, notwithstand-
ing the fact that city water is abundant, because some people using
large quantities of water consider it cheaper to obtain water from
wells than from the public system. The higher parts of the city are
not reached by the gravity system in use, and although pumping is
resorted to in some places, drilled wells are commonly used instead.
The average depth of 31 of the drilled wells in Stamford is 208 feet,
the deepest being 454 feet and the shallowest 75 feet. The yields of
24 wells range from 3 to 75 gallons a minute and average 30 gallons.
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The average daily consumption from 13 wells was found to be about
400 gallons.

Owing to favorable topographic conditions there are many springs
along the streams and on the hillsides, but practically all fluctuate
more or less with the seasons. The yield rarely exceeds 2 gallons a
minute and the average is considerably less than 1 gallon. A num-
" ber of such springs are utilized for domestic supplies and a few, such
as Varuna Spring, furnish water that is sold. All the springs that
were examined in Stamford are gravity springs situated on hillsides
or at the foot of slopes and draw water from the drift.

PUBLIC WATER SUPPLIES.

Stamford is supplied with water chiefly from a reservoir in the
basin of Rippowam River, near North Stamford, but reserve sup-
plies are stored in Mead Pond and Trinity Lake, both in Pound
Ridge, New York. The main reservoir has an area‘of 114 acres, an
average depth of 13 feet, and a capacity of 512,000,000 gallons.
The capacity of Mead Pond is 80,000,000 gallons, and that of Trinity
Lake is 450,000,000 gallons. About 20,000 inhabitants are supplied
with water from this system and the consumption amounts to
2,000,000 gallons a day, or 100 gallons per capita. The water is gath-
emd from an area of 22 square miles and suffices to maintain an over-
flow at the dam durmg most of the year. In the summer of 1910
the water in the main reservoir was drawn to 4 feet below the crest of
the dam, but even then more than three months’ supply was in the
reservoir when the rains came and filled it to overflowing.

Springdale is supplied from two drilled wells, one of which has a
surface elevation of 140 feet, is 454 feet deep, and yields 50 gallons
per minute. The following log of this well was furnished by the

driller:
Log of drilled well at Springdale waterworks.

Feet. Fect.
103 L 1 e PO, 1 16
Granite... . ... ......cooe....on 84 100
¢ Hard glassy rock’’ (quartzite). 300 400
“Soft black micaceous roek” ...t 54 454

To insure against emergencies occasioned by fires or disability of
pumps the second well was drilled. This well, which was com-
pleted in November, 1911, has a surface elevation of 90 feet, is 510
feet deep, and yields 45 gallons a minute. About 300 people are
supplied from the Springdale system, and the daily consumption is
15,000 gallons, or 50 gallons per capita.

RECORDS OF WELLS AND SPRINGS.

The available information concerning the wells and springs of
Stamford is presented in the following tables:
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Drilled wells in Stamford. .
Topo- |Elevation Yield | Amount Drilled
lgf’g’ Owner. graphic | above |Depth.| per |used per t})) gggl]; 2?‘;1.”' in
- position. | sea level. minute.| day. : . year—
E
1| E. B. Hoyt (resi- Feet. | Feet. | Galls. | Galls. | Feet. | Inches.
dence). Hill..... 90 200 [ PR 60 1909
2| E.Y. Webber....... Slope. . .| 60 150 35 500 40 1906
S I Slope. . .| P13 IO IO IO, SO U 1911
5 | George Webber...... Slope. . .| 55 208 40 500 12 8| 1904
8 | Hartlett............. Slope. . | 80 2 50 18 .. 1904
91 Powell.............. Slope. . .| 85 90 3 50 10, e 1907
11 | Fred Berg........... Hill.... | 130 400 b (115 DR [1 N PO 1910
12 | McDougall...........| Valley. . 75 95 4 80 (1) DN RO,
13 | Springdale Water Co.{ Slope. .. 100 454 48 1%&000 1 3 PO PO
44..... L s SO, Hill.... | 150 510 45 15. 000 ) b 1911
24 | W. M. Raymond....] Slope. .. a0 10| + 7). . b45 [
33 | Advocate Co.........| Flat.... 28 250 20 2,000 20 ......... 1896
38 | W. W. Daschield....| Hill..... 290 301 [........ 200 1. cceeiefiimiaa e
39..... A0, . emeeneannnnns] Slope. - . 270 90 6 [\ P IO 1905
51 | Town Farm......... Slope. .. 300 200 50 |iaecnanaan [\ P 1897
52 [ Mrs. Towns......... il...... 310 130 25 0 b2 {1 1 DR 1900
62 V%m%a Spring Wa- | Slope. .. 220 310 15115 P I P -3 N
er Co.
74 | Andrew Boyd....... Hill..... 215 183 -3 O {13 P 41909
80  J. N. Robbins....... Hill.....| 310 275 25 4,000 50 |..oienanas 1609
81 | Varian.............. i
82 | O’Flinn.....
83 {,Rothehiids. .
84 | Robert Kerr.
8 1J.C. Blckel .........
89 { Kans Bros ...
921 A.E. Mitchell
93 | Mrs. Holbrook.
103 | H. Palmer.....
104 | James Weed.........
114 | Stamford  Sanato-
rium.
119 | Mrs. Gross...........|
123 | E. P e Brown........
148 | W. H. Childs........
%gg Mrs. Gurtrude Hail. .
1 H. G. Ogden. .
174 | Dr. Morris...........
175 | Mayer Ice Co........
176 | Diamond Ice Co.... | toreedd 25| 90 |........
177 | A.Lynch............ B ;7 IR PR (O,
178 | E.B. Hoyt (market).| Flat..... 30 140
179 | Mrs, Alexander...... Shore... 15 192 {........
180 { W. D. Baldwin...... Shore... 17 250
182 | Crame....... eeenaes Hill..... 155 300
184 | Miss Smlth .......... Hill..... 2656 200
189 [ C. Eckert........_... Slope. .. 140 183
190 Sta.mrord Gas & Elec-| Shore... 12 300 | eennnnn
trie Co.
191 |..... L& T Shore. .. 12 250 |.ceen-n
192 ... {6 [ R Shore... 12 40 |eeenennn
a Incomplem when visited. e Water is foul.
7 Salt water is obtained after one-half hour’s pumping.
c Well is now dry. ¢ Water is salty.
d Well cost $500. .
Springs in Stamford.
Elevation| Yield
Map 0 Topographic
'wher. above or Improvements.
No. position. | <05 Jvel. ute.
Feet. | Gallons.
17 | Schofel & Miller........ FERTTe Slope......... 120 0.5 .
27 | A. Hatch 10Pe. s e aennes 226 10 | Concrete reservoir.
35 . Foot of slope.. 330 4 Piped to horse trough.
61 .| Slope.......-. 230 {.ceannnn-
167 Foot of slope.. 230 1
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QUALITY OF GROUND WATER.

Analyses of water from three drilled wells in Stamford are given
in the accompanying table. They represent moderately mineralized,
moderately hard waters low in content of sulphate and chlorine.

Analyses of water of drilled wells in Stamford.
{Parts per mm{on; R. B. Dole, analyst.]

Constituents. . 1 2 3
Total solids 8t 180° €. . ..o oottt it i aas 127 250 138
Total hardness a8 CAC0z. . « e ettt iaae e annan 63 133 71
Silica (Si0g)....ocevennnn.. T R ' R SO
Iron (Fe)eoeeceonn...... Tr. .10 Tr.
Carbonate radicle (CQs). . .0 0
Bicarbonate radicle (HCOs; ...| 106 131 87
Sulpbate radicle (SOq)....... . .- 14 36 23
ChIOrNe (Cl). . oo oee ittt e ettt 2.4 19 8.4

1. Well of Kans Bros. (P1. X, No. 89), 200 feet deep; sample collected June 26, 1915.
2. Well of Mrs, Gross (Pl. X, No. 119), 150 feet deep; sample collected June 26, 1915,
3. Well of C. Eckert (P1. X, No. 189), 183 feet deep; sample collected June 26, 1915.

GREENWICH.
POPULATION AND INDUSTRIES.

Greenwich is in the southwest corner of Connecticut, in Fairfield
County. It is reached by the New York division of the New York,
New Haven & Hartford Railroad (stations at Greenwich, Cos Cob,
Riverside, and Sound Beach); by steamboat from New York daily
during the summer and triweekly during the winter; by stage from
Port Chester, N. Y., to the villages of Glenville and Pemberwick;
and by trolley from Port Chester and Stamford. Post offices are
maintained at Greenwich, Cos Cob, Glenville, Riverside, and Sound
Beach.

Greenwich was settled by the Dutch in 1640 and was acquired by
Connecticut from New York in 1662. The area of the town is 49
square miles. ‘

The population of the town of Greenwich in 1910 was 16,463, of
the borough, 3,886. The population of the town from 1756 to 1910
is shown in the following table:

Population of Greenwich, 1756 to 1910.

Popula- | Per cent | Per cent

Popula- | Per cent | Per cent
Year. ton. | increase. | decrease. Year. tion. |increase. | decrease.

2,051 3,921

2,776 5,036

,623 6,522

............. 7,644

3,047 7,892

3, 10,131

3,790 12,172

37801 16, 463
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The principal industries are agriculture and the manufacture of
belting, woolens, hardware, etc. The town is a resort for New York
City people during the summer, and there are many large country
estates not essentially devoted to agriculture.

TOPOGRAPHY.

Greenwich is a highland town and its topography is characteristic
of the highland areas. The land rises rapidly from the shore and
reaches an elevation of 615 feet on the northwest boundary. In
general, the topography is less rugged in Greenwich than in the
adjoining town of Stamford; the divides are broader and the slopes
gentler, but the relief is somewhat greater. In the southern half the
average relief is about 100 feet; in the northern half about 250 feet.

The principal streams in Greenwich are Mianus River, Byram
River, Greenwich Creek, and Horseneck Brook. Byram River, the
largest, drains about half of the town. Greenwich Creek and Horse-
neck Brook receive most of the drainage from the eastern half.
Mianus River enters the town about 2 miles above its mouth and
receives very little drainage in Greenwich. The stream valleys are
narrow, and there is an average fall of about 50 feet to the mile.
The effect of glaciation is shown by five swampy areas, the remnants
of small glacial lakes. (See PL X, in pocket.)

WATER-BEARING FORMATIONS.

Bedrocks.—Crystalline schists, gneisses, and granites constitute
the larger part of the rock floor in Greenwich, but a small area in the
northwest corner of the town is underlain by crystalline limestone.
As g result of earth movements in past geologic time the bedrocks
of this region have been thoroughly fractured throughout the upper
zone. Irregular cracks extend from the surface to depths of several
hundred feet and they constitute the only important source of water
in these rocks. Cracks wide enough to allow a ready passage of
water are, however, exceedingly rare at depths greater than about
300 feet, and it is therefore not usually advisable to sink wells deeper.

The bedrocks everywhere lie near the surface and are exposed in
a great many places. Some varieties of gneiss weather very readily,
and where these are exposed, as, for example, in the railroad cuts
between the Stamford and Greenwich railroad stations, they form
comparatively soft and shaly masses. Most of the rocks, however,
have withstood weathering to such an extent that their appearance
is not altered even in localities where they have been long exposed
to attack of the atmosphere.

Till.—Till, which consists of mixtures of bowlders, sand, and clay,
covers all the higher lands and is the predominating rock cover. It
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ranges in thickness up to about 80 feet, but the average is not more
than 25 feet. On most of the hills the covering of till is thin and
bedrock protrudes in many places, but some of the hills consist
almost entirely of till.

Stratified drift.—Stratified drift, consisting of layers of sand and
gravel without bowlders, lies at the surface along the principal stream
courses, but it is generally thin, exceeding 30 feet in thickness at only
a few places. This material is most conspicuous in the vieinity of
Round Hill. Deposits of beach sand occur at a few places along
the shore, but in general the till extends down to the water line.
(See p. 15.)

SURFACE-WATER SUPPLIES,

The principal surface-water developments in Greenwich are on
Putnam, Rockwood, and Converse lakes, the last two ‘‘lakes’ being
in fact artificial reservoirs formed by the construction of dams.
Putnam and Rockwood lakes supply the Greenwich waterworks.
Converse Lake is said also to have been intended for the municipal
system, but it has been used for the public supply only in emergency.
Putnam Lake is in the upper part of the basin of Horseneck Brook,
at an elevation of about 282 feet above sea level. Rockwood Lake
is at the head of Greenwich Creek near Stanwich, at an elevation of
about 300 feet above sea level. Converse Lake is at the head of the
east branch of Byram River near Banksville, its upper lobe extending
a short distance into New York. There are a few power plants on
Byram River and at North Mianus on Mianus River -

GROUND-WATER SUPPLIES.

In the rural districts of Greenwich water is most commonly obtained
from dug wells. Forty dug wells, ranging in depth from 11 to 36
feet and averaging 16 feet, were examined. Thirty-four of these
wells end in till and five in sand; one ends at the rock surface, and
seven penetrate rock. The depth to rock’in eight wells ranges from
8 to 26 feet and averages 16 feet. The depth to water, as determined
by measurements of 40 wells, ranges from 7 to 24 feet and averages
12 feet. The average yield, determined by measurement of five wells,
is 3 gallons a minute, or about 4,500 gallons a day, the greatest yield
‘being 4 gallons and the least 1.5 gallons. Reports of the quantity of
water used from 24 wells show a maximum under 40 gallons a day
and average about 20 gallons. Four of the wells examined are sa1d
to fall frequently.

Twenty-four drilled wells, ranging in depth from 70 to 1 000 feet
and averaging 331 feet, were examined; excluding eight Wells that
are 500 feet or more in depth, the average depth is 233 feet. The
position of bedrock in 21 wells ranges from the surface to 100 feet
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below, and, including 13 wells which start on rock, average depth to
rockis 16 feet. The maximum yield reported was 60 gallons a minute,
and the average, excluding two dry wells, is about 12.5 gallons.

The daily consumption reported for seven wells ranges from about
25 to 500 gallons and averages about 180 gallons a well.

The average annual fluctuation of the water level in the wells of
Groenwich, as determined from observations of four wells during
1912, is 9 feet, the greatest fluctuation being 12 feet and the least
6 feet. Wells situated on low flats generally show the least fluctua-
tion, those on hillsides near the tops of slopes show the greatest
fluctuation (fig. 2, p. 18). The average depth to the water table as
determined from measurements of 40 wells in the town is about 12
feet. These measurements were made in June, 1912, when the water
level was approximately at its average position.

PUBLIC WATER SUPPLIES.

The borough of Greenwich obtains water from two reservoirs in
the central part of the town, one, Putnam ILake, in the valley of
Horseneck Brook, and the other, Rockwood Lake, at the headwaters
of Greenwich Creek. Putnam Lake covers 105 acres and holds
570,000,000 gallons. Rockwood Lake covers 1064 acres and holds
460,000,000 gallons. A reservoir with a capacity of 14,000,000 gal-
lons is situated on a small tributary of Mianus River in Stamford,
but has been rarely utilized. A drought during the winter of 1910
necessitated drawing temporarily from Converse Lake, a private
reservoir at the headwaters of the east branch of Byram River near
Banksville. All the water distributed by this system is purified by
mechanical filtration. The average daily consumption is 5,000,000
gallons in summer and 3,000,000 gallons in winter.

RECORDS OF WELLS AND SPRINGS.

The available information concerning the wells and springs of
Greenwich is presented in the following tables:

Dug wells in Greenwich.
. Elevation| Fluctua~
Topo- |Elevation Depth : Yield
lgﬁf Owner. graphic |above seal Depth. tIt’) ottmzar t#g}e‘;f per
position, | level. Water. | 4 cesea.| table, | Tumute
Feet. Feet, | Feet. Feet.
3 .| Hill..... 60 12 7 53
5 | George Clark....... .| Slope 85 11 8
6 | Mrs. S. E. Marshall | Hill..... 10| 20 12 98
7 | Wm, Wenzgel.... Hill..... 140 17 12 128
9 [ Chas. Perinetal... .| Valley 242 14 12 230
L {1 JHIL ... 280 28 25
B .| Slope 345 13 10 335
12 | W. Lockwood......... .| Slope 350 15 11 339
16 | E. M. Hobby......... JHiL ... 485 23 15 470
) ¥ PO PP Slope 400 18 16 384
L3 I Slope 400| 12 10 390
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Dug wells in Greenwich—Continued.

Elevation| Fluctua~ Yield

Topo- |Elevation Depth s

Map Owner. graphic |abovesea|Depth.| to | OL¥ater tv{,‘:":e‘;f per

. position.| level. water. abovesea.|  table. minute,
Feet. Feet. | Feet.
b ) PR Slope.... 8| 16
Slope....| 30 13 12
Flat..... 13 12 9
Flat..... 15 16 8
Flat..... 20 14 10
Flat..... 15 12 9
Slope.... 840 | 33 27
Plain.... 408 18 11
2 Valley .. 40| 12 7
40 | L. Timmons.. ceeee 440 36 19
Mrs. John Clar’ 516 | 23 19

480 16 11

0 30 16
320 21 17
250 13.5 7.5
260 15
345 20 8
300 13 10
380 12 8

21 10.5
430 13 10
430 15 11
325 32 8
160 15
10| 30 24(7)
240 25
250 19 14
270 15
240 11 10.5
Amount
Ma; Depth to :
N (E Owner, usgg.yper Yook, Section. Wall, Cover

Till and rock...| Stone......... [9)

Till and rock...| Stone......... Plank,

Till .o .oee... Stone......... Lattice shed,
Till and rock...| Stone......... Open,

%ﬂ; and rock...| Stone......... Open,

a Well goes dry.
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Drilled wells in Greenwich,
M i Yield |ADot) o i | Driled
a] jon epth
Nol.] . Owner. above | Depth. m:%etfte per day. | torock. in year—
sealevel. .
Feet. Feet. Gallons. | Gallons. Feet.

1 | Mrs, Alexander.. 1 5 200 |... .

2 | H. O. Havemeye]

4 | North Mianus Scho

18 Charles Perin and others .

3 | Thomas Paten...............

41 R.AElliott... ... ...

15 A.Barrett. .ooeeieeenaiioa .

19

20

21

22

23

a Diameter of well 6 inches.

Springs in Greenwich.
Topo- |Elevation| Yield | Amount
llff'op Owner. graphic | above . d Improvements.

per use!
position. | sea level.| minute. | per day.

Feet. | Qallons. | Gallons.
280 1.5 0

46 | DeCraft. . .........ooo.... Slope... . Concrete reservoir; shed.
[ O Valley. . 235 8 30 | Concrete cistern 8 by 12 feet!
i windmill.

QUALITY OF GROUND WATER.

No recent tests of water from drilled wells are available, but analy-
ses of water from nine school wells, probably shallow, were made by
the Connecticut State Board of Health in 1898.* According to those
analyses the waters ranged in total solids from 52 to 109 parts, in
total hardness from 15 to 44 parts, and in chlorine from 2 to 15 parts
per million. If conditions here are similar to those around Hartford
the waters of deep wells would be harder and would show a higher
mineral content.

SALISBURY.

POPULATION AND INDUSTRIES.

Salisbury is in Litchfield County, in the northwest corner of the
State. It is reached by the Central New England Railway, which

1 Connecticut State Board of Health Rept. for 1898, pp. 291-206. .
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has stations at Chapinville, Salisbury, Lakeville, and Ore Hill and
which connects with the Berkshire division of the New York, New
Haven & Hartford Railroad at Canaan, on the east border of the town.
The Harlem division of the New York Central & Hudson River Rail-
road runs along the west border and connects with the Central New"
England Railway at Millerton. Post offices are situated at Salisbury,
Chapinville, Lakeville, Ore Hill, and Lime rock.

Salisbury was incorporated in October, 1741. Its area is 61 square
miles.

The population in 1910 was 3,522. The following table shows the
population of the town from 1756 to 1910, inclusive:

Population of the town of Salisbury, 1756 to 1910.

Popula- | Percent | Per cent

tion. |increase. | decrease. Year.

Year.

2,562 |.cennn... 0.7
3,108 b TN
3,100 |eeennenn.. i
0303 |6 |eeennennns
3,715 12l
3,420 |oeenne... 8
3,489 >3 IO
3,522 I N

The principal industries are agriculture, mining and smelting iron
ore, and manufacture of car wheels and pocketknives. About 15,200
acres of land are under cultivation and about 200 people are engaged
in farming.

TOPOGRAPHY.

The west half of Salisbury is mountainous, the principal peaks
being Bear Mountain, Gridley Mountain, Mount Riga, Lions Head,
and Indian Mountain. East of the mountains a narrow central
valley extends from the Massachusetts line southward to Sharon.
The east boundary of the town is formed by Housatonic River,
Between the ‘Housatonic and the central valley, Miles Mountain,
Toms Mountain, Mount Prospect, Gallows Hill, Forge Hill, Red
Rocks, and Sharon Mountain produce a rugged topography. The
highest point in the State of Connecticut, 2,355 feet above sea level, is
on Bear Mountain. The lowest land in the town, about 530 feet, is
on the Housatonic in the southeastern corner of the town. About
22,800 acres, or a little less than half of the total area of the town, is
mountainous. The central valley, which comprises nearly all the
agricultural land of the town, is about a mile in average width in the
southern half of the town but broadens to nearly 3 miles north of
Mount Prospect. (See Pl. X1, in pocket.)
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Nearly all the drainage reaches the Housatonic through Moore
Brook, which occupies the central valley from Chapinville to Salis-
bury, where it joins Button Brook to form Salmon Creek, flows
through a narrow pass at Limerock, and finally enters the Housatonic
above Limerock station. The fall of Moore Brook between Chapin-
ville and Salisbury is about 80 feet; of Salmon Creek from Salisbury
to its mouth about 100 feet; and of Housatonic River between the
Massachusetts line and the southern boundary of Salisbury, 130
feet. The following table shows the discharge of the Housatonic at
Gaylordsville:

Monthly discharge of Housatonic River at Gaylordsville, Conn., for 1906-1909.9
[Drainage area, 1,020 square miles.]

Discharge in second-feet.
. Bt
epth in
Month. Per | inches on Aceu-
: drainage |T3€Y.
Maximum. | Minimum.| Mean. | square area)
. mile .
3,170 8| 1,%0] 176 2.03
4,630 1,630 | 160 1.67
10,000 1,120 | 2,910 2.85 3.20
8,930 2,460 | 4,780 | 469 5.23
5,060 1, 2110  2.07 2.39
2,370 928 1,630 1.60 178
2,120 421 984 . 965 L1
1,310 347 818 -802 .02
876 554 .543 .61
2,220 861 .844 .97
1,980 550 902 973 1.09
1,440 686 958 .939 1.08
10,000 296 1,670 1.64 22,17
3,970 1,060 2,080 2.04 2.35 | B.
1,370 816 1,120 1.10 1,14 | B,
5,330 714 2,430 2.38 2.74 | B.
3,350 1,830 2,340] 2.29 2.56 | B.
38,550 1,430 2,010 1.07 2.27 | B.
, 2,160 2.12 2.36 | B.
1,560 620 921 .903 1.04 | B.
1 328 493 483 .56 | B.
6,690 240 1,210 1.19 1.33 | B.
16,100 1,320 3,700 3.63 4.18 | B.
, 2,200 4,950 4.85 5.41 | B.
5,690 1,260 3,120 38.06 3.53 | B.
16,100 240 2,210 2.17 29. 47
6,430 1,160 [ 2,801 2.76 3.18 | B.
12,600 1160 | 2 2,80 3.02 | B
4,750 1,620 3,180 3.12 3.60 | B.
4,640 1,80 2,790 | 274 3.06 | B.
4,860 9030 2,510 246 2.84 [ B,
183 478 958 .939 1.05 | B.
1,210 328 687 . 674 .18 ] B.
1,110 305 592 .580 .67 | B,
130 310 .304 341 B,
505 147 313 307 .35 | B.
452 130 200 284 .32 | B.
682 147 411 . 403 .46 | B.
12,600 130 | 1,480 145 | 19.67

e Discharge for 1906 is taker from U. 8. Geol. Survey Water-Supply Paper 201, p. 114, 1907; dis-
charge for 1907-8 from Water-Supply Paper 241, p. 172, 1910; and discharge for 1909 from Water-Supply
Paper 261, p. 170, 1911,
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Monthly discharge of Housatonic River at Gaylordsville, Conn., for 1906-1909—Contd.

Discharge in second-feet. Run-off
depth in
Month, . Per gnches on ?gccu-
Maximum, | Minimum, | Mean. | square | drainage Y-
. mile. area).
N
5,450 182 1,250 1.23 1.42 1 C.
10,400 |..o......... 3,270 3.21 3.34 | B.
, 180 1,620 2,710 2.66 3.07 | B.
8,940 2,520 3,970 3.89 4.34 | B.
4,520 1,620 2,490 2.44 2.81 { B.
, 360 561 1,260 1.24 1.38 | B.
1,060 305 518 .508 .59 | B.
1,760 220 . 655 .76 | B.
1,160 83 469 . 460 .51 B.
890 114 445 . 436 .50 | B.
505 83 387 .379 .42 1 B.
2,050 220 632 . 620 .71 | B.
The Year...ccovveeemrercncanen.. 16, 400 83 1,510 *1.48 19. 85

NoTE.—In the last column B indicates that the mean monthly flow is probably accurate within 10 per
oent, C, within 15 per cent. Figures for 1906 are rated good. Minimum figures are low on account of
storage of water at power plant above the station. Mean discharge estimated because of ice as follows:
Jan. 16 to 31, 1909, 819 second-feet; Feb. 1 to 5, 1909, 650 second-feet; Dec. 24 to 31, 1909, 375 second-feet.

Natural lakes of glacial origin constitute a picturesque feature of
Salisbury. Theyhave remarkably clear water and clean shores and are
popular summer resorts. South of Lakeville, Wononskopomuc Lake
and Wononpakook Lake occupy the central valley; the former is
nearly circular and almost a mile in diameter; the latter is about a
quarter of a mile wide and a mile long. The elevation of Wononskopo-
mue Lake is about 760 feet; the elevation of Wononpakook Lake,
about 735 feet. These two lakes are separated by a ridge of glacial
material three-eighths of a mile wide. At Chapinville, in the northern -
part of the valley, there are two similar but somewhat larger lakes
known as Twin Lakes, which are 735 feet above sea level and are
separated by a strip of lowland only a few yards wide and connected.
by a small brook. The larger of the two is nearly circular and about
8 mile and a half in diameter; the other is half a mile wide and 2

“miles long. Riga Lake and South Pond, near the top of Mount Riga,
at an elevation of 1,700 feet, also owe their origin to glaciation. Riga
Lake is about half a mile in diameter and is about twice as large as
South Pond.

Salisbury consists so largely of mountainous, woody, or swampy
land that only about 15,200 acres, or two-fifths of its area, is under
cultivation and only about 200 persons are engaged in agriculture.
All the mountainous parts are forested.

WATER-BEARING FORMATIONS.

Bedrocks.—The two principal rock formations in Salisbury are the .
Berkshire schist and the Stockbridge limestone.! The distribution

- 18ee Gregory, H. E., and Robinson, H. H., Preliminary geo!bgiea.l map of Connecticut: State Geol. and
Nat. Hist. Survey Bull. 7, 1907.

97889°—wsp 374—16——8
.
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of these rocks is indicated by the topography. The Berkshire schist
is much more resistant to erosion than the limestone, and therefore
forms the mountainous parts of the town. The limestone consti-
, tutes the bedrock in the valley, but it is believed to underlie the
mountains ‘of harder rocks also, particularly those along the west
border. Pockets of iron ore occur in the limestone near its contact
with the overlying schist, and the mining of these deposits is one of
the principal industries. The only mine now in operation is at Ore
Hill, but iron was formerly mined on a large scale at Salisbury.

The schist is a dense rock but is traversed by joints, some of which
are water bearing. However, the topography throughout the area
underlain by schist is such that surface water affords a more practicable
source of supply than ground water, and for this reason no attempt
has been made in this town to obtain water from these rocks.
The limestone also is a dense crystalline rock, but in many places it is
readily soluble, as is indicated by the solution cavities along the west
shore of Lake Wononpakook. Percolating waters have widened
many of the joints, thereby affording free underground drainage
(P1. V, B, p. 21). For this reason water is not stored long in the
limestone above the base levels of underground drainage. Most of
the wells that have been drilled into this rock have failed to obtain a
permanent supply of water.

Till.—Till, which consists of mixtures of clay, sand, gravel, and.
bowlders, covers the rock in the mountainous districts and in the
southern part of the central valley and is the most widely distributed
surface deposit in Salisbury. Its thickness varies according to the
topography. It is very thin immediately surrounding the rock out-
erops and becomes thicker near the bottoms of the slopes. On the
higher elevations the till was deposited by melting ice, but on the
valley walls the material was squeezed against the rocks by advancing
tongues of ice and remains as a plaster in some places 100 feet thick.
On the valley floors it was heaped up by floods from the ice front and
from the mountain sides. One hundred feet of till is exposed in the
abandoned mine at Salisbury. The occurrence of water in till is
discussed on page 15. '

Stratified drift.—Deposits of stratified drift not more than 25 feet
thick are found in small areas in’ the northern: part of the central
valley near Twin Lakes, and a few small deposits that consist of sand
and gravel and show fluviatile cross-bedding are exposed in ravines
along the mountain sides at elevations of about 100 feet. The
elevated deposits of stratified drift are drained rapidly and are there-
fore not likely to afford good wells, but the low-lying beds of sand
and gravel may be expected to furnish good supplies of water.

Alluvium.—Deposits of alluvium are found on the lowlands along
Moore Brook and smaller deposits along Salmon Creek. The flood

[ J
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plains along the west side of the Housatonic between Falls village
and Cansaan are also covered by alluvium. These deposits are thin
and are not important in determining the position of wells,

SURFACE-WATER SUPPLIES,

Water power is developed at the outlet of Wononskopomue Lake
and on Salmon Creek at Lime rock. A dam at the outlet of Twin
Lakes at Chapinville furnishes power intermittently. Two impound-
ing reservoirs at the headwaters of Burton Brook furnish the public
water supply of Lakeville and Salisbury.

There is large opportunity for the utilization of surface water.

"The lakes are capable of furnishing an almost unlimited quantity of
good water and some of them are so situated that pumping would
not be necessary. At present, however, the lakes in the valley are
not protected against contamination. -

GROUND-WATER SUPPLIES.

Shallow dug wells ranging in depth from 8 to 27 feet and averaging
15 feet furnish most of the private domestic supplies in Salisbury.
The depth to water ranges from 4 to 25 feet and averages 11 feet
but fluctuates with the rainfall, the fluctuation as determined for
three wells being 4, 5, and 6 feet, respectively. All except one of
the wells examined obtained water from till and only two of them
were reported to have failed. The yields, as determined in three
wells, were 3, 34, and 8 gallons, respectively. The quantity of water
used from 27 wells ranges from 10 to 60 gallons and averages 27
gallons a day. ;

Drilled wells in Salisbury have not been generally successful,
although this method of procuring water has not been fully tested. .
Ten wells, ranging in depth from 28 to 500 feet and penetrating
bedrock, have been drilled. Two of these wells failed to obtain
water in the limestone, and were therefore abandoned. Four others
penetrated the crystalline rocks but were abandoned because the
quantity obtained was not adequate, although eaeh of them fur-
nished about 5 gallons a minute. The other four wells yielded 5,

12, 20, and 60 gallons a minute, and are at present drawn upon to .

the extent of about 30 gallons, 200 gallons, 500 gallons, and 5,000
gallons a day, respectively.

Springs are numerous on the hillsides in all parts of the town.
Most of them yield very small quantities of water, but a great many
of them are capable of furnishing supplies for households. Fourteen
springs were examined whose yields range from a quarter of a gallon
to 20 gallons per minute. Seven of these are used, the consumption
ranging from 20 to 500 gallons per day and averaging 110 gallons.

A S
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All are gravity springs and fluctuate to some extent, but only two
of those examined fail during dry weather.

PUBLIC WATER SUPPLY.

The public water system of Lakeville and Salisbury, operated by
the Lakeville Water Co., takes its water from two reservoirs, with a
total capacity of 18,000 gallons, at the head of Burton Brook. About
2,000 people are served from this system and the quantity has always
been adequate.

»

RECORDS OF WELLS AND SPRINGS.

The available information concerning the wells and springs of,
Salisbury is presented in the following tables:

Drilled wells in Salisbury.
El E_IOV&E Fluct
ova- ion o uctua- |
Map o T°p1?_i‘ tion | poiy D%gth water | tionof | Yield
No. wher. Brapae | above |Depth water, | table | water mi.‘l)gte
DOSILION. | 505 1ovel. | above | table. rte.
ses.

.2 | E.C. Eggleston....... 920 167 10
3 | Edward Garrity. . .- 880 15 9
4 - 585 12 5
5. 580 12 5
8 638 11 25
9 800 14 12
815 |........ 14
16 14
920 18 12.5
900 15 10
920 12.5 7
890 22 9
880 14 7.5
700 12 12
860 | 23 21
800 12 8
820 10 7
940 16 11
. - . 760 9 8
Peter Garrity..... .| Hill..L o 920 25 12
D.T. Warner..... .| Hill 1,770 | 27 25
B 700 13.5 11
780 8
70| 24.5| 2L5
810 18 10
720 11 10
770 16 11
860 23 14
960 25.5 13
800 21 17
860 12
860 13 13
) 770 16 9
680 16 12
780 [ 13
680 12 9
640 9
680 | 10 8.5
670 12 10
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Drilled wells in Salisbury—Continued.

117

Ma
No,

Owner.

Section.

Wall.

Cover.

a Well goes dry.
4
Drilled wells in Salisbury.
T Etleva- Yield | A ti Depth
'opo- | tion ie mount{ De; .
]i‘qap Owner. graphic | above |Depth.| per | used tg Section. |Pump. D;”'m'
o. position.| sea minute.| perday.| rock. oter.
level.
10 | Mixowatsh.......| .| T | Fegi |Fegn| Gettoms | St
o Walsh......| Hill.....
Al aeal el (I IR AR
. R. Warner...
38 | J.F, Fisher...... 750 500 5 0 0
.. 538 500 5 0 0
950 200 4.5 0 0
800 150 4 0 0
760 | 200| 5 30| ()
00| ca5| 60 | 500] 8
750 2 20 500 8

¢ Well drilled in 1901; cost $3.75 per foot.
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Springs in Salisbury.
Topo- |Elevation] Yield | Amount
Map Owner. graphic | above | per used Taetng:r- Improvements.
. position. |sea level.| minute. | per day. -
Feet. | Gallons. | Gallons. °F.
- 650 0.25 |l 59 | Horse trough.
.- 600 4.5 (oot 55 Do.
. 820 | Slight. |-......... 57 Do.
.. 870 1 20 55
.- 945 0.5 0 59
. 1,200 1 30 57
. 1,000 | @20 50 48
Slope. . 1,300 2 0 56
35 | Bushmell. .. ._... - Slope. . 920 2 50 58
40 | Henry Schoville .| Swamp 760 20 500 50
48 1 .| Slope.. 740 5 feeeeaan... 57
49 | Little. .| Flat.... 960 6 20 56
60 [-...... Slope. . 770 7 100 58 | Concrete reservoir.
[ S O Slope. - 775 50.5 0 57
65 |-, Slope. . 60| b1 0 56
a No variation in yield. b Well goes dry.

QUALITY OF GROUND WATER.

Two Salisbury waters, analyses of which are given below, are mod-
erate in mineral content, distinctly hard, calcium carbonate in type,
and low in their contents of sulphate and chlorine.

Analyses of water from drilled wells in Salisbury.
{Parts per million; R. B. Dole, analyst.]

Constituents. ° 1 2

Total solidsat 180° C...... 319 325
Total hardness as CaCO;. . 160 245
Iron (Fe).......cc...... .7 Tr.
Carbonate radicle (CO3)...... Tr. Tr.
Bicarbonate radicle (HCOs).......o.cooooiemniaaann ..} 360 313
Sulphate radicle (SOs). - coooiiemiiii i 21 32
013 TN (63 TSP 1.1 5.4

1. Well of Jose%l} Parsons gl. XTI, No. 21), 250 feet deep; sample collected June 25, 1915.

2. 'Well of Mr. Bierce (P1. X1, No. 56), 28 feet deep; sample ¢ June 25, 1915.

NORTH CANAAN.
POPULATION AND INDUSTRIES.

North Canaan is in Litchfield County, in the northwest corner of
Connecticut. It is reached by the Berkshire division of the New
York, New Haven & Hartford Railroad (station at Canaan), by the
Central New England Railway (stations at Canaan and East Canaan),
and by daily stage from Southfield, Mass., via Mill River and Clay-
ton, and by trolley from Sheffield, Mass. There are post offices at
Canaan and East Canaan.

The town has an area of 19 square miles. It was separated from
the town of Canaan and incorporated in May, 1858. The village of
Canaan is in the town of North Canaan.

The population of North Canaan in 1910 was 2,171. The following
table shows the population from 1870 to 1910, inclusive:
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Population of North Canaan, 1870 to 1910.

Popula- | Per cent | Per cent Popula- | Per cent | Per cent

Year tl%n. increase. | decrease. Year. gpon. increase, | decreass.

1870, e 1,605 |- oooni i 1900. . cciciiennnnnn. 1,803 T |eeeaeeacns

1880, .. ceenennns 1,537 |- ool o, 91910, .. ... ... 2,171 20| ...,
1890....cniiinannnns 1,683 ) 1IN P .

"The principal industries are agriculture, the manufacture of pig
iron and lime, and the quarrying of marble and quartzite.

TOPOGRAPHY.

The region east of the village of Canaan is mountainous. Rattle-
snake Hill, which lies between Canaan and Sodom, 1,000 feet above
sea level, or 340 feet above Housatonic River, is produced by out-
crops of limestone and quartzite. The foothills of Ball Mountain,
between Sodom and the east border of the town, attain an elevation
along the east boundary of 1,300 feet. Canaan Mountain rises on
the south side of Blackberry River to an elevation of 1,927 feet a
short distance south of the south boundary. A low ramge of lime-
stone hills extends along the west border of the town from the lati- _
tude of Canaan to the south line. The highest point in these hills
is 800 feet above sea level. Between these hills and Canaan Moun-
tain and between Rattlesnake Hill and Housatonic River there is a
flat plain about a mile wide and 680 feet above sea level, which was
formerly the bed of the Housatonic. (See Pl. XI, in pocket.)

The Housatonic forms the west boundary of North Canaan and
receives as tributaries all the minor streams of the town. Konkapot
River enters the town of Clayton, follows around the north foot of
Rattlesnake Hill, crosses the State line, and enters the Housatonic
west of Ashley Fa]ls Mass. Blackberry River, which drains nearly
the entire town, flows across the town along the north foot of Canaan
Mountain and enters the Housatonic west of Canaan. Whiting River
flows southward through Canaan Valley to East Canaan, where it
joins Blackberry River. A small amount of power is developed on
Blackberry River at Canaan.

The woodlands in North Canaan are confined to the hilltops and
comprise an area of only about 5 square miles. The remainder of
the town is devoted to agriculture, about half being tilled land and
the rest meadows.

WATER-BEARING FORMATIONS.

Bedrocks.—Most of the rock floor of North Canaan is composed of
Stockbridge limestone, but an area in the northeast corner of the
town, north of Blackberry River and east of Whiting River, is under-
lain by Becket gneiss. Canaan Mountain consists of Berkshire schist,
and in Rattlesnake Hill and at the Central New England Railway



120 GROUND WATER IN THE HARTFORD AND OTHER AREAS, CONN.

bridge over Whiting River the Cheshire (““Poughquag”) quartzite *
comes to the surface. All of these rocks outcrop in many places and
the limestone and quartzite are quarried. (See p. 20.)

Till—Unstratified glacial deposits cover the rock on Canaan Moun-
tain and Rattlesnake Hill and on the hills in the northeast quarter
of the town. They range in thickness from a few inches surrounding
the rock exposures to 25 or 30 feet. (See p. 15.)

Stratified drift—In the lowlands along Housatonic and Blackberry
rivers bedrock is covered with stratified sand and gravel. These
" deposits form a terrace bordering the hills near the mouth of Black-
berry River and a much broader terrace extending from Canaan
northward along the base of Rattlesnake Hill. Similar deposits occur
along Squabble Brook north of Sodom. The stratified deposits range
in thickness from a few feet to about 50 feet, the thickest deposits
being just west of Canaan. The water-bearing capacity of these
deposits is large, and by means of dug or driven wells water suitable for
domestic use or for additions to public supplies is available.

* Infiltration galleries (p. 42) in the stratified deposits in the central
and west parts of the town would probably afford rather large quan-
* tities of water,.and this method of utilization should receive consid-
eration in connection with proposed public supplies.

GROUND-WATER SUPPLIES.

The average depth of 16 dug wells is 14 feet and the depth to water
ranges from 5 to 19 feet and averages 11 feet. The fluctuation of the
water table was reported for three wells to be 4, 7, and 8 feet, respec-
tively. All the wells examined end in till and only two fail in dry
weather. The quantity of water used daily, as reported for 10 wells,
ranges from 10 to 40 gallons and averages 21 gallons.

A drilled well, 333 feet deep, in the village of Canaan (see No. 23,
PL. XI), at an elevation of 670 feet, was sunk at a cost of $1,800,
for the purpose of obtaining a supplementary supply for the public
waterworks. It yielded, however, only 17 gallons a minute, and as
this quantity was considered inadequate it was abandoned, a larger
supply being obtained by sinking a shallow well into the drift.

Springs are common on the hillsides, but all of them yield small
quantities of water and most of them are intermittent. The average
yield of the permanent springs is about a gallon a minute. The
yield of the springs is, however, generally much greater than the
amount used, which averages only about 35 gallons a day.

PUBLIC WATER SUPPLY.

The water supply for the village of Canaan is obtained from a
3,000,000-gallon reservoir on the north slope of Canaan Mountain.

1 See Preliminary geological map of Connecticut: State Geol. and Nat. Hist. Survey Bull. 7,1907,
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The reservoir is fed by springs which have a combined yield of 55,000
gallons a day. All the water is used for domestic needs, and about
1,000 persons are supplied. The consumption in summer is 65,000
gallons a day. In dry summers, when the supply is inadequate,
additional water is obtained from a dug well 12 feet square and 12
feet deep, lined with planking. The water in.this well is usually 6
feet deep, but pumping at the rate of 110 gallons a minute lowers it
nearly to the bottom.

RECORDS OF WELLS AND SPRINGS.

The available information concerning the wells and springs of
North Canaan is presented in the following tables:

Dug wells in North Canaan.

Eleva-
M Topo- | BT Depthto| ‘mater | tlomor
ap A fon ep wa ion o
No. Owner. graphic | gpov, | Depth. [“goter ™| table | water
POSIOn. | 405 Jovel. above | table.

sea.

George Preny.
Canaan Water Co.

No. Owner. us(iog per Section. Wall. Cover.

-
I =T SO NPT L CTIN

BREREH

a Tile at bottom, 2 feet. . b Well goes dry. ¢ Dry.
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Springs in North Canaan. ) .
Eleva-
Topo- ) Amount
Map o hi tion  |Yield per {09
No. wner. Erapale | ahove | minute. per
WS&”“' sea lovel. day.

Feet. | Gallons. | Gallons.
735 30

R
-4

980

1,120
84

755

o

<

CANAAN. ,
POPULATION AND INDUSTRIES.

Canaan, in Litchfield County, in the northwest corner of Connec-
ticut, is reached by the Berkshire division of the New York, New -
Haven & Hartford Railroad, which has stations at Falls Village
and Lime rock; by mail carrier from Cornwall Hollow through
South Canaan and Huntsville daily, and also over Barrack Moun-
tain by Lime rock station, part of Lime rock village, and Amesville
daily. Post offices are maintained at Falls Village and during the
summer at Pine Grove. The rural free delivery reaches outlying
parts of the town. :

Canaan was incorporated in October. 1739 The area of the town
is 33 square miles.

The population in 1910 was 702. The population from 1756 te
1910, inclusive, is shown in the following table. The chief industry
is agriculture.

i Population of Canaan, 1756 to 1910.

Popula- | Per cent | Per cent P Per cent | Per cent

Year. tlon. | increase. | decroase, Year. gg:]‘a- increase. | decrease.
2,166 |.......... 6

2,627 21 {eeeeecnnne

2,834 4

0257 |eoannen 55
FIET 8 R 8-

970 |..cccnnaes 16

820 |......... 16

702 |.eieannnn 14

a North Canaan was set off from Canaan in 1858,
TOPOGRAPHY.

The topography of Canaan is produced by faulting and by erosion.
Canaan Mountain occupies the northeast corner of the town, and
Barrack Mountain and Titus Mountain occupy the south half.
Lowlands, which were at one time flood plains of Housatonic River,
extend from Lime rock station northward to the town line and from
Housatonic River eastward to South Canaan and the base of Canaan
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Mountain. The general elevation of these lowlands is about 680 feet
aboye sea level. The highest elevation in the-town is Bradford
Mountain, the principal peak on Canaan Mountain, which is 1,927 feet
above sea level. The altitude of Barrack Mountain is 1,140 feet, of
Cobble Hill 1,278 feet, and of two peaks which form the northern
part of Titus Mountain 1,420 and 1,450 feet, respectively. (See Pl.
X1, in pocket.)

Housatonic River forms the west boundary of Canaan and receives
all the drainage from the town; its principal tributary is Hollenbeck
River. The south branch or main stream of Hollenbeck River rises
in the hills east of Huntsville, flows through a narrow valley between
Cobble Hill and Beebe Hill, passes through South Canaan, and enters
the Housatonic 1 mile north of Falls Village. The east branch of
Hollenbeck River rises in Wangum Lake, near the top of Canaan
Mountain, at an elevation of 1,410 feet, and flows between Cobble
Hill and Canaan Mountain to its conﬂuence with Hollenbeck River
half a mile north of South Canaan. The north branch of this river
rises near the town line at the foot of Canaan Mountain and flows due
south till it joins Hollenbeck River. The lowlands between Canaan
Mountain and Housatonic River are poorly drained and are marshy
throughout the greater part of the year.

The mountainous parts of Canaan, comprising an area of about 25
.Square mlles, are forested. The cultivated lands are confined to the
_valleys in the immediate vicinity of South Canaan.

WATER-BEARING FORMATIONS.

Bedrocks.—Berkshire schist and Becket gneiss ! constitute the rock
floor in the mountainous parts of the town. The Cheshire (‘‘Pough-
quag”’) quartzite appears at the surface in Cobble Hill and at several
places south of Hollenbeck River. All the lowland area is underlain
by Stockbridge limestone. The steep slopes in the southern and

western parts of the town afford numerous rock exposures, but the
limestone appears at the surface only in the low hills adjacent to
Housatonic River. The occurrence of water in rocks of this kind is
discussed on page 20.

Till.—The rocks throughout the eastern and southern parts of the
town at elevations of more than 700 feet above sea level are covered
with mixtures of bowlders, sand, and clay, ranging in thickness from
a few inches to 25 or 30 feet. (See p. 15.)

Stratified drift.—Stratified deposits of sand and gravel ocour gener-
ally at elevations less than 700 feet. The thickest deposits are in the
valley just west of Canaan Mountain and in the immediate vicinity of
South Canaan, where they are in some places more than 30 feet deep.

1 See Preliminary geological map of Connecticut: State Geol. and Nat. Hist. Survey Bull. 7, 1907,
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These deposits afford an opportunity for obtaining ground-water
supplies by means of dug and driven wells. (See p. 38.) .

SURFACE-WATER SUPPLIES.

a

Opportunity for the development of power is afforded by the south
and east branches of Hollenbeck River. Water supply of moderate .
- size for public use may be obtained from Wangum Lake or by eon-
structing impounding reservoirs at. a number of points along the
south slope of Canaan Mountain and along the south border of the
town. "

GROUND-WATER SUPPLIES.

The average depth of shallow wells is 16 feet and the maximum
depth about 23 feet, but water is obtained within 10 feet of the surface
on the lowlands north of South Canaan. The depths to water range
from 5 to 20 feet and average about 12 feet. The fluctuation of the
water table was observed in two wells to be 5 and 6 feet, respectively.
The yield of one well was estimated at about 3 gallons a minute. The
quantity of water used daily from two wells was reported as 10 and 15
gallons. Six of the wells examined end in till and two in alluvium.
Two of the wells which end in till fail during dry weather.

There are four drilled wells in Canaan, ranging in depth from 42 to
90 feet and averaging about 62 feet. The yields obtained from three
of these wells were 1} gallons, 2 gallons, and 3 gallons, respectively.*

Springs yielding from half a gallon a minute to 6 gallons a minute-
and averaging about 2 gallons a minute are numerous on the slopes
throughout the town. All are gravity springs, and most of them are
intermittent. Four of the springs examined are used for private
supplies, the average consumption being about 47 gallons a day. .

RECORDS OF WELLS AND SPRINGS.

The available information concerning the wells and springs of
Canaan is presented in the following tables:

Dug wells in Canaan.

Eleva-
Ma; : Topo- Etli%;a- Depth | tion of }’;li%flt‘;?’ Yield
No. Owner. graphic | 4 oo Depth. to vgﬁ;&r water per
position. sea level. ) water. abeoe seea. table. minute.

Feet. 5 Feel. Feet. | Gallons.

» (7533 ............... D
19 696 |21l v
6 869 6 3
10 680 §..ceencnnfacnanaann
18 L7 feeemecneae]ecnecanene
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Dug wells in Canaan—Continued.

iia

Map Amount :
No.| Owner. used per Section. ‘Wall, Cover.
day.
Gallons.
é ............................ R YA PR o Alluvium... n.
| Till Plank.
7 10 | Allavium Plank.
e S |3 .
il . .. en.
17 D.Brinton. ...oooieinimii i Till P, Pl%nk.
18| W.J. Russell...ooooooiiiiiiiiiiiiiiiiaaaa, 15 | Tili Plank.
Drilled wells in Canaan.
T Etleva- Yield | A
: opo- jon iel mount | Depth i ual-
%ao Owvner. graphic | above Depth.| per |usedper| to Section. Dxtam- %y of
- position. | sea minute.] day. | rock. eter. | water.
level
. Feet. | Feet. |Gallons.| Qallons. | Feet. Inches.
15| G. Schultis....| Slope.... 600 90 1.5 0 0 | Limestone..|........ Rusty.
16 | L. J. Morris...| Hili..... 580 72 2 |eeeeeeee. 6 | Limestone..|........
19 J. M Benja- | Hill..... 585 42 [ J PO, 8 | Limestone. . 4
mine.
2 |..... do........ Hill..... 585 L2 20 (R . 19 | Schist.......|ceueenen
Springs in Canaan.
Map . Topo- | EloV& | vield | Amount | p
\ Owner. graphic lon er | used per | - oraper-
No. S ! above P ature
position. sea level. minute. day. .
Feet. Gallons. | Gallons. °F.
Slope.... 75| © 6 100
...| Slope.... 800
.| Slope.... 930
Slope.... 800
Valley.'. 750
Valley. . 905
Slope.... 868,
Slope.... 740
WINDHAM.

POPULATION AND INDUSTRIES.

The town of Windham is in the southwestern corner of Windham
County, in the east-central part of the State. It is reached by the
Highland division of the New York, New Haven & Hartford Rail-
road (stations at Willimantic, North Windham, and South Windham)
by the New London Northern Railroad (stations at Willimantic and
South Windham); by electric railway from Baltic, Norwich, and
New London; and by stage from Ashford, Warrenville, Mount Hope,
and Mansfield Center. Post offices are maintained at Willimantic,

‘Windham, North Windham, and South Windham, and outlying
-parts of the town are reached by rural free delivery.
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Windham was incorporated in May, 1692. Its area is 26 square
miles. _ .

The population of the town of Windham in 1910 was 12,604; of
the city of Willimantie, 11,230. The following table shows the popu-
lation of the town from 1756 to 1910, inclusive.

Population of Windham, 1756 to 1910.

Popula- | Per cent | Per cent

Popula- | Percent | Per cent
tion. |increase. | decrease.

tion. |increase.| decrease. Year.

Year.

3,528 44 4,503 33
3,571 1 4,711 5
2,765 |.......... 5,412 15
2,644 |.JI111 8,264 53
2416 |11 10,032 2
2,489 3 10,137 1
2,812 13 12,604 24

Water power has been developed on a large scale at Willimantic
by means of dams built across Willimantic River. Most of these
structures are owned by the American Thread Co.

The principal industries in Windham are manufacturing and agri-
culture. The principal manufactured products are spool cotton,
silkk twist, silk and cotton fabrics, carriages, and silk-making, paper-
making, and other machinery.

TOPOGRAPHY.

The average elevation of Windham is 400 feet above sea level. The
highest elevation, 661 feet, is on Obwebetuck Hill; the lowest, 100
feet, is in the southeastern corner of the town. Blake Hill, Prospect
Hill, and Obwebetuck Hill, between the Shetucket and the western
boundary of the town, are produced by undulation of the rock sur-
face. The hills in the eastern half of the town are also rock hills,
but between Windham Center and Willimantic the topography is
due to valley filling. (See Pl. XTI, in pocket.)

The principal stream is Shetucket River, which is produced by the
confluence of the Willimantic and Nachaug at Willimantic.

About one-half of the area of Windham is forested and about one-
fourth is under cultivation, the rest of the town being occupied by
" the city of Willimantic. Most of the farm lands are situated on the
plain that lies between Willimantic and Windham Center and extends
southward along the river to the Franklin boundary.

WATER-BEARING FORMATION 8.

Bedrocks.—The rock floor of Windham consists of gneisses and
schists of unknown age, which have been classified accordmg to their
lithologic characters. The western half of the town is underlain by
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rocks which in the publications of the Connecticut State Geological
and Natural History Survey have been designated the Willimantic
gneiss, and the eastern half by rocks which have been designated
Scotland schist, Hebron gneiss, and Eastford granite gneiss.! These
rocks are exposed in many places along the eastern, southern, and
western borders, but in the central and northern parts of the town
they are covered by glacial deposits. All these rocks contain joints,
the largest of which extend to depths of 200 or 300 feet and yleld
small quantities of water (p. 20).

Till.—At elevations of more than 300 feet above ses level the rock
is covered with unstratified drift, the averabe thickness of Whlch is
about 25 feet. (See p. 15.)

Stratified drift.—Stratified deposits consisting of gravel and some
sand are found in most places where the surface is less than 300 feet
above sea level. Some of the sections along the west side of Shetucket
River near South Windham reveal thicknesses of 25 feet. These
deposu;s constitute the most important water-bearing formation in
Windhanr (p. 40).

GROUND-WATER SUPFPLIES.

Seventeen dug wells in Windham'range in depth from 12 to 26 feet
and average about 15 feet. Depth to water ranges from 2 to 21
feet and averages about 13 feet. The fluctuation of the water table
in one well was 10 feet, and one well yielded 5 gallons a minute.
The quantity of water used reported for four wells, ranged in amount
from 20 to 40 gallons a day. Three other wells are not used at all.
Only one of the wells examined in this town is known to fail in dry
seasons.

The well of the Willimantic Bott]mg Co. (N 0. 22, P1. XT1I), which is
the only drilled well in Windham, is 178 feet deep, the lowest 163
feet being in rock. .Its elevation is 270 faet above sea level. Itis
used only occasionally to supply drinking water, the quantity used
being about 20 gallons a day.

Springs are common along the slopes west of Shetucket River and -
on the hillsides in the eastern part of the town. All are gravity
springs, averaging in yield between 1 and 2 gallons a minute. At a
few places in the vicinity of Windham Center small springs occur in
groups and, being properly developed, yield very desirable supplies.
The quantity of water used from one of these groups exceeds 1,200
gallons a day. .

The stratified sands and gravels of Windham contain large quan-
tities of ground water. Driven wells drawing from these deposits
would probably yield sufficient water to meet the needs of the vil-
lages in this town, and it is possible that Willimantic could obtain

18ee Preliminary geological map of Conngcﬂmt: State Geol. and Nat. Hist. Snrs:ey Bull. 7, 1907. ‘
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water in this manner should the present supply become inadequate.
Infiltration galleries (p. 42) in the stratified deposits along Willi-
mantic River would afford large quantities, and should receive con-
sideration in connection with proposed public systems.

PUBLIC WATER SUPPLY.

The waterworks of Willimantic are owned by the city. The water
is pumped from Willimantic River at a dam 2 miles north of the city
to a reservoir that will hold 5,000,000 gallons. About 12,000 people
are served with 600,000 to 900,000 gallons a day. Meters are exclu-
sively used. The water is considered good, and no shortage has
been reported.

RECORDS OF WELLS AND SPRINGS.

The available information concerning the wells and springs of
Windham is presented in the following tables:

Dug wells in Windham. i

Elova- tion ol | Fluetu
Toj tion Depth | tono nebua-1 - yiela
l%ﬁ) Owner. gra 1"1?1‘.0 above | Depth. tg vggie; %’g}f T
- position. lessgl water. above table, | MMnute

Feet. Feet. Feet.
275 20

14

300 12 9
285 21 15
265 26 19
22 21

318 16 14
300 |.eoee..o 14
365 15 14
490 18 18
310 16.5 15
300 18 16
350 [eeeoennan 2
285 |aeeeeenannn 12
325 16 13
265 12 7
230 17 12
225 18 14

Owner. used per to Section. Wall. Cover.

Stove.......

@ Well goes dry.
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Springs tn Wirdham.

Topo- Yield | Ameunt
%"g’ Owner. graphic | per | used per T:ggr— Improvements.
. position. | minute. day. g
s st Gallons. | Gollons. °F.55 " trongh
................................ 9o - PO I orse .
14 |.. Slope... .......... Q 55
JT- 3 I Valley . . i 0 56
21 | Windham Aqueduct Co Slope.. .| ceeannn.. 1,200+ 55 | 14 families supplied.

QUALITY OF GROUND WATER.

The Willimantic Bottling Co.’s well yields moderately mineralized,
rather hard water that would probably form hard scale in boilers
because of its content of sulphate. It contains only a trace of iron,

Analysiz of water of the 178-foot drilled well of the Willimantic Botiling Co. (Pl. XTI,
No. 22), collected June 15, 1915.

[R. B, Dole, analyst.] Parts p

million.
Total solidaat 180° C. ... ... . i iiieeicaanann 228
Total hardnessas €CaCO; . ... ... i i ittt aaaannns 103
3 T € T 37
Trom (Fe) o ccoeie i e e Tr.
Calcium (Ca). . convn it i 23
Carbonate radicle (CO;)....... oo e 4.5
Bicarbonate radicle (HCO,) ... .. ..ot Creen- 75
Sulphate radicle (80,) ..ot e e 69
Chlorine (CI) . - ceeenii it i e iaeecaaayaean . 5.4

FRANKLIN

POPULATION AND INDUSTRIES.

Franklin is in the north-central part of New London County, in the
east-central part of the State. It is reached by the New London
Northern Railroad, which has stations at Franklin, North Franklin,
and Yantic (just over the south line of the town), and by electric
railway from Willimantic, Baltic, Norwich, and New London. Post
offices are at Yantic and North Franklin. Rural free delivery reaches
all parts of the town.

- Franklin was taken from Norwich and incorporated in May, 1786.
The area of the town is 20 square miles.

The population of Franklin in 1910 was 527. The population from
1800 to 1910, inclusive, is shown in the following table. The principal
industry is agriculture.

Population of Franklin, 1800 to 1910.

Year.

Popula- | Percent | Per cent Year. Pmtﬂa- Percent | Per eent
. . n. €

97889°—wsp 374—16——19
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TOPOGRAPHY.

The present topography has been produced by the dissection of a
peneplain and the subsequent filling of the valleys with glacial depos-
its. The highest elevations in Franklin are the summits of the nine
hills, including Prospect Hill, Avery Hill, Hearthstone Hill, and Blue
Hill, which embrace nearly the entire area of the town. The hills
have a uniform height of about 520 feet above sea level. The valleys
have been filled to some extent with glacial drift, which forms flat
valley floors standing about 180 feet above sea level.

The accumulations of drift in the valleys have interrupted drainage,
and considerable areas are therefore swampy. Four brooks in the
northern part of Franklin empty into a swamp just east of Avery -
Hill, and Beaver Brook, a tributary to Shetucket River, rises in this
swamp. Similar areas lie along Susquetonscut Brook, a tributary to
Yantic River. Beaver Brook and Susquetonscut Brook carry nearly
all of the drainage in Franklin, but a small amount enters Shetucket
River directly.

About half the area of Franklin is forested, including most of the
slopes anc considerable areas in the low swampy lands in the central
and western parts of the town. The remaining half is nearly all
under cultivation.

WATER-BEARING FORMATIONS.

Bedrocks.—The town of Franklin is underlain by crystalline rocks
which in publications of the Connecticut State Geological and Natural
* History Survey have been designated the Scotland schist, the Hebron
gneiss, the Canterbury granite gneiss, and the Pomfret phyllite.!
These rocks are exposed in many places throughout the town (PL
XII, in pocket). All are broken by joints, or cracks, the largest
of which probably extend 200 or 300 feet below the surface and are
capable of furnishing moderate supplies of water. (See p. 20.)

Till—Unstratified deposits of bowlders, gravel, sand, and clay
cover the rock in most places. The extent of these deposits is indi-
cated by the distribution of bowlders on the surface of the ground.
Their thickness ranges from a few inches to 30 feet and averages
about 15 feet. The deepest deposits are at the bases of the slopes
and the thinnest on the tops of the hills, where the rocks are barely
covered. The occurrence of water in till is discussed on page 15.

Stratified drift.—Kamelike deposits of stratified drift are found in
the valley in the central part of the town between Hearthstone Hill
and Franklin and between Hearthstone and Pautipaug Hill. Although
these deposits are small in extent and probably not very thick, they
are nevertheless important sources of ground water for domestic use.

18ee Preliminary geological map of Connecticut: State Geol. and Nat. Hist, Survey Bull, 7, 1907.
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GROUND-WATER SUPPLIES.

Dug wells in Franklin range in depth from 8 to 32 feet and average
18 feet. Depth to water ranges from 5 to 29 feet and averages about
15 feet. The fluctuation of the water table ranges from 5 to 20 feet
and averages about 10 feet. Nearly all the wells end in till and most
of them are situated on slopes where the drift is thin and the ground-
water supply therefore small. About 30 per cent of the shallow wells
in the town go dry. The quantity of water used, as reported for six
wells, ranges from 10 to 40 gallons per day and averages about 30
gallons.

Two wells have been drilled to depths of 125 feet and 235 feet,
respectively. One of these wells is not used because of the high iron
content of its water. From the other well about 50 gallons per day
is used. Neither well is suitable for domestic supply on account of
the iron in the water. Both wells end in crystalline rocks, from which
the iron is derived.

Gravity springs, many of which are intermittent, issue on the num-
erous slopes throughout the town and range in yield from very small
amounts to about 6 gallons a minute. The largest springs are at low
levels and the water which they furnish must therefore be carried or
pumped.

RECORDS OF WELLS AND SPRINGS.

The available information concerning the wells and springs of

Franklin is presented in the following tables:

Dug wells in Franklin.
.
Eleva-
Eleva- < Fluctua- N
Topo-~ : Depth | tion of ; Yield
]%I”gf Owner. graphic a%gge Depth. to water | onof

position. water. | table z‘;ﬁf minte.

sealevel.
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Dug wells in Franklin—Continued.

Map
No.

Amount| peptn
per day.

Owner.

o rock. Section. ‘Wall. Cover.

Drilled wells in Franklin.

Topo- |Elevation| Yield | Amount s | Drilled
11{1? Owner. gra;%:ic above |Depth.[ per used t]o)gggil o%lévﬂlg in
- position. | sea level. minute. | per day. * * | year—
Feet, Feet. | Gallons. | Gallons. | Feet.
3 | Mrs. F. E. Johnson| Hill..... 460 125 26 50 [oeenannnnn Rusty... 1911
24 | 8herman Loomis. .| Hill..... 560 2 3 . 0 15 { Rusty... %11
Springs in Frankiin.
To Elevation| Yield | Amount
l%f‘g’ Owner. grajé’ﬁ-lc above used | Lemper-
. position.

T
soa lovel. | minute. per day. | ¥

190 0.5 0
230 .2 0
230 .5 0
235 6 0
260 L

QUALITY OF GROUND WATER.

The shallow well of T. O’Hearn yields soft water of very low
mineral content.

Analysis of water of the 25-foot (?) well of T. 0’ Hearn (PL. XII, No. 15), collected June

15, 1815.
{R. B. Dols, analyst.j Parts per
million.
Total solids at 180° C.. o oot ie e 46
Total hardness a8 CaC0;z. . ovmeeie oo .19
Tron (Fe)e e e e ieie e e eeeaeaaee e eeeeaceaa .10
Carbonate radicle (CO,).. .0
Bicarbonate radicle (HCOg)....................... e 27
Sulphate radicle (SOg)- e coercome i e 3

ChIorine (C1)....eeen e eseeeeeaaeananns e ... 2.9
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SAYBROOK.
POPULATION AND INDUSTRIES.

Saybrook is in the south-central part of Connecticut, in Middlesex
County. It is reached by the Valley branch of the New York, New
Haven & Hartford Railroad (station at Deep River), and by steam-
boats from Hartford and New York daily during the open season.
The post office is at Deep River. The western part of the town
receives mail by Tural delivery from Deep River.

Saybrook was settled in 1635 and united with Connecticut in
December, 1644. The area of the town is 15 square miles.

The population of Saybrook in 1910 was 1,907. The population
from 1756 to 1910 is shown in the following table:

Population of Saybrook, 1756 to 1910,

Popula- | Per cent | Per cent

Popula- | Per cent | Per cent
tion. |increase. | decrease.

tion. |increase. | decrease.

PP
aERRYRE

O . 00 G0 00,
Bt aaty
O)—l§

=

o

@ Westbrook was set off from Saybrook in 1840.

"The principal industries are agriculture and the manufacture of
piano keys, piano-player actions, ivory and bone goods, wire goods,
button hooks, crochet needles, etc. '

Four dams on Deep River, in the vicinity of Deep River, furnish

power.
TOPOGRAPHY.

The lowest elevation in Saybrook is sea level along Conmnecticut
River; the highest is about 460 feet, in the northwest corner of the
town. The rock cover is generally thin and the present topography
is due chiefly to undulations of the rock floor.

Connecticut River forms the east boundary of Saybrook and
receives all the drainage from the town. Deep River rises in the
northwest corner of the town and enters the Connecticut at Deep
River. 'The total fall of this stream is 400 feet, or an average of
about 50 feet to the mile. :

Half the area of Saybrook, including most of the hills and steep
slopes, is wooded. The farm lands occupy the central part of the
town about Winthrop and areas near the Connecticut south of Deep

River.
WATER-BEARING FORMATIONS.

Bedrocks.—The bedrocks, which Gregory has named Mamacoke,
Middletown, and Haddem gneisses and Haddam granite gneiss,'

1 8ee Preliminary geological map of Connecticut: State Geol. and Nat. Hist. Survey Bull. 7, 1907,
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appear at the surface on the hillsides throughout the town (P1. XIII,
in pocket). Joints or cracks appear in all exposures and range in size
from partings that are barely visible to openings an inch or more in
width. The largest extend 200 or 300 feet below the surface, afford-
ing space for the storage of ground water (p. 20).

Till—Glacial drift forms a mantle over the rock surface throughout
the greater part of the town and consists of typical till or unstratified
sand and clay containing numerous bowlders. It ranges in thick-
ness from a few inches to about 30 feet and averages about 20 feet.
Many domestic water supplies are obtained from dug wells which
end in till. (See p. 15.)

Stratified drift.—In the vicinity of Deep River the drift includes
patches of sand which were deposited by water around the hills.
These deposits are not, however, large enough to be of much impor-
tance in determining the location of wells.

GROUND-WATER SUPPLIES.

The average depth of shallow wells is about 12 feet. Eighteen
wells examined ranged in depth from 8 to 18 feet. The depth to
water, as determined by the measurement of 22 wells, ranges from 5
to 17 feet and averages about 10 feet. The total fluctuation of the
water table in three wells was 3, 5, and 7 feet, respectively. Nearly
all the wells in Saybrook are situated in till and afford adequate
supplies. Only one well was reported to go dry. The quantity of
water used daily, as reported for six wells, ranges from 10 to 30
gallons and averages 20 gallons.

Springs are common along the streams a.nd on the slopes in Say-
brook, but they are generally small, few yielding more than half a
gallon per minute, and all responding to changes in the weather.

PUBLIC WATER SUPPLY.

Part of Deep River is supplied with water from a reservoir of the
Guilford Chester Water Co., near Chester. A flat rate is charged and
the quantity of water delivered is not measured.

RECORDS OF WELLS AND SPRINGS.

The available information concerning the wells and springs of
Saybrook is presented in the following tables
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Dug wells in Saybrook.
Eleva-
M Topo- | T Depthto| ater | towat” | Vield
a - on o water ion o eld per
Nol.’ Owner. grg%lgg above | Depth. wgter. table | water mjnut%?
o " |sea level. above table.
S0a.

No. Owner.

Amount

day.

used per | Sectiom.

Wall.

Cover.

2 Well goes dry.
Springs in Saybrook.
M Topo- | Bl¥8 | vield | Amount
NP Owner. graphic | 400 or used

0. : position. | AN ute. | per day.
Feet. Gallons. | Gallons.

Slope....- 230 |.oennneenn 0

Slope... 235 (1.l 0

S 165 0.2 0

Y. . 140 | eeoneenn. 0

.......................................................... Slope.... 105 .5 0
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ESSEX.
POPULATION AND INDUSTRIES.

Essex, in the south-central part of Connecticut, in Middlesex
County, comprises an area of 13 square miles. It is reached by the
Valley branch of the New York, New Haven & Hartford Railroad,
by steamboat from Hartford and New York daily during the open
season, and by the Shore Line Electric Railroad from Deep River
and New Haven. Post offices are maintained at Essex, Centerbrook,
and Ivoryton.

Essex was separated from Old Saybrook and ineorporated in May,
1854.

The population of Essex in 1910 was 2,745. The population of
the town from 1850 to 1910 is shown in the following table:

Population of Essex, 1850 to 1910.

Popula- | Percent | Percent Popula- | Per cent | Per cent
Year. tom. increase. | decrease. Year. tion. |increase. | deerease.
L1151 N IO SN 1890. .. cieiiacnnnn.. 2,035 10 |.ooeeea..
1,764 86 foicaeanen. 1900 ccceccianaanns 2,530 24 |eoervannns
1,669 ..._...... 51910 cnecmiianann 2,75 L I P,
1,855 b S U O

The principal industries are agriculture, wood turning, and nickel
plating, and the manufacture of augers and bits, bone and ivory
goods, and piano keys and piano boards. Boat building, sail mak-
ing, and the repair of vessels is carried on to some extent.

Water power developed along Falls River is used by manufactur-
ing plants at Ivoryton and Centerbrook.

TOPOGRAPHY.

The topography of Essex is characterized by numerous hills about
200 feet high, rising above flat drift-filled valley floors. The highest
elevation is 360 feet, in the northeast corner of the town, and the
lowest elevation is sea level, along Connecticut River. The tidal
flat along Connecticut River is about half a mile wide. Rock is
exposed in all the hills, but in the valleys the drift is in some places
more than 50 feet thick.

Connecticut River forms the east boundary of Essex and receives
all the drainage from the town. Falls River enters the town at the
southeast corner and flows through Ivoryton and Centerbrook to
the Connecticut at Essex. The tetal fall within the town is about
100 feet, or about 20 feet to the mile.

The farm lands lie along Trout Brook and Falls River and com-
prise about one-fourth the area of the town. Woodlands comprising
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about 5 square miles occupy the borders of the town, including
practically all the hills.

WATER-BEARING FORMATIONS.

Bedrocks.—The Mamacoke, Middletown, and Hebron gneisses and
the Haddam granite gneiss of the Connecticut State Geological and
Natural History Survey form the rock floor of Essex and appear at
the surface on most of the hillsides throughout the town (Pl. XIII,
in pocket). For description of water in bedrock see page 20.

Till—Till, which consists of heterogeneous mixtures of bowlders,
gravel, sand, and clay, is distributed over the rock surface throughout
_ the western part of the town and at elevations above 40 feet in the
eastern part. Its thickness ranges from a few inches to about 25
feet. The occurrence of water in the till is described on page 15.

Stratified drift—Deposits of sand are found in the vicinity of
Centerbrook and at elevations less than 40 feet surrounding the
hills in the east part of the town. In the valley of the south branch
of Falls River, south of Centerbrook, wells 20 feet deep end in strati-
fied drift, and the total thickness of the deposit probably exceeds
50 feet. In the vicinity of Essex it is, however, less than 20 feet
thiek. The occurrence of water in deposits of this kind is discussed
on page 15.

GROUND-WATER SUPPLIES.

The average depth of 16 wells measured in Essex is 15 feet, the
extremes being 5 and 30 feet. Depth to water ranges from 2 to 24
feet and averages 12 feet. The total fluctuation of the water in
two wells was 4 and 6 feet, respectively. Nearly all the wells in
Essex end in till, but only two were said to fail. The quantity of
water used, as reported for nine wells, ranges from 15 to 50 gallons
. per day, the average being 26 gallons.

Many small springs issue on the slopes throughout the town, but
none of those observed is known to be permanent. All are gravity
springs, deriving their water from very local sources, and few of
them are so situated that they are of value for domestic supplies.
A spring belonging to H. A. Pratt (No. 13, P1. XIII) yielded half a
gallon a minute. The altitude of the spring is 50 feet above sea
level and the temperature of the water 55° F.
~ The drift-filled central valley of Essex is believed to contain prin-
cipally stratified deposits of sand and gravel. The depth of the
filling has not been determined, but it is probably more than 50
feet in the central part. The conditions are favorable for the storage
of a large quantity of ground water, which could be most econom-
ically recovered by means of driven wells (p. 40).
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PUBLIC WATER SUPPLY;

A small part of Essex is supplied with water from a reservoir of
the Guilford Chester Water Co. near Chester. A flat rate is charged,
and no record of consumption is kept.

RECORDS OF WELLS.

Information concerning the wells of Essex is presented in the
following tables:

Dug wells in Essex.
Eleva-
M Topo- | "ton- Depth | water | tionor
ap ; ep water ion of
No. Owner. }g;%%g alggg e | Depth. |5 water. tgble water
. above table.
level. v
Feet. Feel. Feet. Feet.
2 17 15
120 116 15
250 16 13
A1 11
105 19.5 14.5
210 18 14.5
260 2 ) TR PO PO
50 25 24
C. C. Dibble.. 20 8 4.5
E. A, Parker. %g {g }g
58 13 B4+ fo..ll.
18 19 16
45 13 1
160 5 2
2 3 [, 9
30 13 12
15 11 9
(1 R R P
Amount
lﬁ? Owner. usceld per tlgﬁggg Section. Wall. Cover.
. ay. .
. Gallons. |  Feel.

1 | David Gannon 20 |-.... Open,

2 eaaenn Open.

2 Open.

g . Open,

7 | Charles Lund. Plank.

- 2 P PR Open.

9 |"C.<C. Dibble......... 1l pen.
10| E. A . Parker. .o coeeniiiiiiiiiiiiinnannnen pen.
B Open.
121/ H A Pratt............. Oﬁmn.
14| D.F.Doane............ ed.

L Open.
16 | Matt Brown............. en,
17 W.IDoane...coooaveivieiinicaee]eanennnans Plank.
18| P.E.Postececueccen.... Open.
19| E. J. Pratt. ..ol .
2 [ ALH. Pratte.eeeeiiiiiiiiiiiiiiaciiiiineiaoneneennns nk.

a Well goes dry.
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- WESTBROOK.
POPULATION AND INDUSTRIES.

Westbrook comprises an area of 19 square miles lying in the south-
central part of Connecticut, near the mouth of Connecticut River, in
Middlesex County. It is reached by the New London division of the
New York, New Haven & Hartford Railroad and by electric railway
from New Haven. There are post offices at Westbrook and Grove
Beach. -

Westbrook was separated from Saybrook and incorporated in
May, 1840.

The population of Westbrook in 1910 was 951. The population
from 1840 to 1910 is shown in the following table. The principal
industries are agriculture and fishing.

Population of Westbrook, 1840 to 1910.

Popula- | Per cent | Per cent

Popula- | Per cent | Per cent
tion. |increase.| decrease.

Year. tion. | increase. | decrease.

Year.

LI82 ... el 878 e 3]
, 202 2 S 874 {eenenn... .5
974 |.......... 19 884 I (A
987 ) S P 951 31

TOPOGRAPHY.

The surface of Westbrook slopes gradually toward the tidal flat,
which is about three-quarters of a mile wide. The highest elevation
is 350 feet.

Practically all the drainage in Westbrook enters the Sound at
Menunketesuck Point through Patchogue and Menunketesuck rivers.
The former drains the east half of the town and the latter the west
half.

Woodlands comprise an area of about 12 square miles. The farm
lands are situated principally in the vicinity of Westbrook, in the
southeast corner of the town, and extend northward along Trout
Brook. -

WATER-BEARING FORMATIONS,

Bedrocks.—The southern half of Westbrook is underlain by rocks
which have been designated in publications of the Connecticut State
Geological and Natural History Survey Mamacoke gneiss, Stony Creek
granite gneiss, and Liyme granite gneiss. Thenorthern half is underlain
by rocks which have been designated Middletown gneiss and Haddam
granite gneiss.! There are a few exposures along the shore, but in

18ee Preliminary geological map of Connecticut: State Geol. and Nat, Hist. Survey Bull. 7, 1907.
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the northern part of the town outcrops are numerous: (See Pl XIII,
in pocket.) The occurrence of water in crystalline rocks is discussed
on page 20. \

T:ll.—Till, consisting of a heterogeneous mixture of bowlders,gmvel
sand, and elay, occurs generally throughout the town. Its average
thlcknoss is about 20 feet and maximum thickness about 30 feet.
The occurrence of water in till is described on page 15.

Stratified drift.—Isolated deposits of sand, 5 to 10 or 15 feet thick,
occur along the west side of the valley of Trout Brook and at a few
places in the northwestern part of the town. None of these deposits
are extensive and they are not important as a source of ground water.
Beach sand has accumulated along the shore of Westbrook Harbor,
but till extends out to the water’s edge at Chapman Point and on the
west side of the town.

GROUND-WATER -SUPPLIES.

The depth of dug wells in Westbrook, as determined by measure-
ments of 29 wells, ranges from 9 to 29 feet and averages about 18 feet.
The depth to water, measured in 31 wells, ranges from 5 to 25 feet
and averages 14 feet. Four wells have shown fluctuations ranging
from 3 to 6 feet. Three of the wells examined penetrate rock and
three have failed during recent dry seasons. The daily consumption
of water, as reported for 13 wells, ranges from 5 to 30 gallons, aver-
aging 15 gallons. A number of wells have been dug south of West-
brook within a few rods of the shore and at elevations only a few feet
above sea level. These wells range in depth from 15 to 25 feet and
contain large supplies of fresh water.

In the southern part of the town are two drilled wells 40 and 135
feet deep, respectively. Both end in rock and produce good domestic
supplies. One of these wells is within half a mile of the shore and
ends at a point more than 100 feet below sea level. The other well
is a little more than a mile from shore and extends 5 feet below sea
level.

A few small springs issue on the slopes in the morthern part of the
town, bul they are not suitably situated for use in domestic supplies.
One spring (No. 33, P1. XIIT), located at an altitude of 140 feet, was
found to yield 0.5 gallon of water a minute.

RECORDS OF WELLS.

The available information regarding the wells of Westbrook is set
forth in the following tables:

A\



Dug wells in Westbrook.

WESTBROOK.

141

. Elevation| Fluctua-
Map Topo- |Elevation Depth | of water | tion of
o Owner., graphic | above to water. | table water
position. | sea level, " abovesea.| table.
Mrs. Heflin_ .._._...................

Robert Harvey.
8. E. Stevens

31 | R. W, Wright....
5.2 R,
Amount
Ma;
N OI? Owner, used m. BSection, Wall, Cover.

21
22
23 ).
24 ].
25
27 |.
28 1.
29 1.
30
31
32

Mrs.
H, M. Platts.
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Drilled wells in Westbrook.

Map Topo- |Elevation Amount [ p, epth | Quality Drilled
Owner, graphic { above | Depth, used in
No. posiliz;'ion. sea level. P per day. torock, | of wator. year—
Feet Feet. Gallons. Feet.

3 | Wm. Johnsen............ Flat..... 35 10 | Rusty. 1908
26 | John Veeser..... Flat. 25 135 25 1 Good-..feveernnnnn
34 .H. 8 (33007 T- Y00 PRSPPI FRRPIPPRPIN HPRIPPRRPN RN RN DR
35 | Knoughee.eeeeueeneaona... (53 1375Y: Y RPN DRI PPN NP PPN MR

QUALITY OF GROUND WATER.

Both of the waters that were analyzed from drilled wells in West-
brook, though from different depths, are moderate in mineral content
and fairly soft.

Analyses of water from drilled wells in. Westbrook.

[Parts per million; R. B. Dole, analyst.]

Constituents. 1 2
Total SOHAS at 180° Cuueenerennirii it iiiiiei et et ietate e canaeaceenaenaaas 172 140
Total hardness 88 Ca00g. « v e caeir it aairaicatcnetaeceeareeaanaranaeanaeneannaas 57 64
TEOT () e e e cvam e eianeccasenaaeanncaananacenennsannaennaanacasaaannnncrnnannnannean .25 .15
Carbonate radi¢le (COj3). ... .- 0 .0
Bicarbonate radicle (HCO: 12 74
Sulphate radicle (804)... 10 23
Chlorine (Cl) 34 13

1. Well of Wm. Johnson (P1. XIIT, No. 3), 40 feet deep; sample collected June 14, 1915,
2. Well of John Veeser (P1. XIIT, No. 26), 135 feet deep; sample collected June 14, 1915,

OLD LYME.
POPULATION AND INDUSTRIES.

Old Lyme is situated in the south-central part of Connecticut,
at the mouth of Connecticut River, in New London County. It is
reached by the New London division of the New York, New Haven
& Hartford Railroad (stations at Liyme and Black Hall), by steam-
boat from Hartford and New York daily during the open season,
and by stage from North Lyme. Post offices are maintained at
Lyme, South Liyme, Black Hall, and Sound View.

Old Lyme was taken from Lyme and incorporated in May, 1855,
as South Lyme. The name was changed to Old Lyme in 1857.
The area of the town is 27 square miles.

The population in 1910 was 1,181. The following table shows
the population from 1860 to 1910. The principal industry is

agriculture:
Population of Old Lyme, 1860 to 1910.

Pooula- | Per cent | Per cent

Popula~ | Per cent | Per cent i )
tion., |increase. | decrease.

tion. |increase. | decrease. Year.

Year.

'1,319
1,180 |...
1,181 |...
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TOPOGRAPHY.

The south and west borders of Old Lyme are characterized by
tidal flats, which reach a width of 2 miles in the southwest corner of
the town. In the vicinity of Roger Lake, on the north border, a
broad flat area, 50 feet above sea level, 2 miles long and 1} miles wide,
marks the position of an ancient lake. Hills produced by undula-
tions of the rock floor and ranging in height from 100 to 260 feet
oceur throughout the other parts of the town. The highest point,
270 feet above sea level, is on t,he east border. (See Pl. XIII, in
pocket.)

Connecticut River forms the western boundary and Long Island
Sound the south boundary, and all the drainage enters these water
bodies. The principal streams within the town are Lieutenant, Duck,
and Blackhall rivers and Mill Creek, all tidal for 1 to 3 miles above
their mouths. Roger Lake, 49 feet above sea level, lies partly in the
town of Liyme and partly in-Old Lyme; its outlet is a tributary to
Lieutenant River.

The tidal flats lie along the south and west borders of the town and
extend up Blackhall River to Black Hall and up Lieutenant River
nearly to Laysville.

Woodlands along the west border of the town and in the central
part, extending from Black Hall north to Rogers Lake, occupy about
half the area of Old Lyme. The cultivated lands are situated in the
valleys of Blackhall River and Lieutenant River.

WATER-BEARING FORMATIONS.

Bedrocks.—The bedrocks consist of the formations named by Greg-
ory Mamacoke gneiss and Lyme granite gneiss.! The former is
exposed in the hills in the eastern and southern parts of the town and
the latter appears at the surface in the northwest quarter of the
town. The occurrence of water in rocks of this type is discussed on
page 20.

Till.—Unstratified deposﬂ;s of sand, clay, and bowlders of glacial
orlgm lie at the surface in the eastern half of the town and on the
hills in the western half, except where bedrock is exposed. These
deposits range in thickness from a few inches to about 30 feet and
average about 20 feet. See page 15 for a discussion of the occurrence
of water in this formation.

Stratified drift.—In the vicinity of Roger Lake and extending west-~
ward from the lake about 14 miles and southward from the town line
to Laysville, a distance of nearly 2 miles, is a deposit of stratified sand
and gravel exceeding 15 feet in thickness. Small deposits of sand are
found at several places in the valley of Blackhall River (Pl. XIII).

1 See Preliminary geological map of Connecticut: State Geol. and Nat. Hist. Survey Bull. 7, 1907.
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GROUND-WATER SUPPLIES.

Dug wells in Old Lyme range in depth from 8 to 35 feet and average
about 15 feet. Depth to water, as determined by measurements of
40 wells, ranges from 5 to 34 feet and averages 12 feet. The average
fluctuation of the water table, as determined by measurements of 4
wells, is about 4 feet. Three of the wells examined penetrate rock
and 3 had recently been dry. Reports for 14 wells indicated an
average daily consumption ranging from 10 to 35 gallons and aver-
aging about 15 gallons. Eight of the wells examined are not used.

Six drilled wells in Old Liyme range in depth from 90 to 314 feet.
The yields were not determined but are sufficient for domestic needs.
From one of these wells 30 gallons a day is used and from another
2,000 gallons a day; the other four are seldom used.

The stratified deposits in the vicinity of Roger Lake are probably
thick enough to store a large supply of ground water. A public water
supply is needed now and the newly constructed electric railroad will
increase this demand. The utilization of the ground waters in the
vicinity of Roger Lake by means of driven wells should receive con-
sideration. The lake itself lies too low to be avall&ble for use with-
out pumping.

RECORDS OF WELLS.

Information concerning the wells of Old Lyme is set forth in the

following tables:

Dug wells in Old Lyme,
;i Elevation, .
Ma Topo- Eleg at1eon Depth | of water F;li?)(;f';‘;’ Yield
Map Owner. graphic | 3097 | Depth. to table | YORO er
position. level. water. above table. ute.

-
:@G:ggn:SQmﬂmmu

[ERUVEBIRNRRRR8EE

Slope....

e Well goes dry.
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Dug wells in Old Lyme—Continued.

. Elevation|
Man Topo- Elegatmn Depth | of water Ftli'(’f]fg?’ Yield
Nop Owner. graphic | 2007® | Depth. to table | S000 per
position. | 001 water. al&ge table. | Mnute
Feet. Feet. Feet.
20 18 57
28 21 89
17 13 47
32 30 13
20 16 24
12 10 40
18.5 16.5 3.5
10 8 27
13 11 7
21 20 0
48 22 18 42
49 | H. C. Pearson............; Hill..... 208 20 16 192
Ma; Amount | Depth
N«? Owner. used per to Section. Wall. Cover.
. day. rock.

Georgeanna Maynard

B
. AT vel. ..
g e

97889°—wsp 874—16——10
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Drilled wells in Old Lyme.
Topo- |Elevation| Yield | Amount s Drilled
Map Owner. A Quality i
. graphic | above Depth. used per in
No. posiit?ion~ sen level. mlgeurte. day. |ofwater| ceqr

QUALITY OF GROUND WATER.

The subjoined analysis shows the composition of water from a dug
well supplying the house system of Fred Harding (Pl. XIII, No. 38).
The water is low in mineral content and fairly soft.

Analysis of water of dug well of Fred Harding, June 14, 1315,
[R. B. Dole, analyst.]

Parts per
' million

Total solids at 180° C..ooi i aeeaas 110
Total hardness as CaCOy- .. .... ... i 35
Trom (e ) e Tr
Carbonate radicle (CO,) - oceoe e 0
Bicarbonate radicle (HCOg) ....cooooioi i 40
Sulphate radicle (SO,) -oooooiiii te.e. 21

Chlorine (Cl) . oeoo o ee i e e 9.5
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